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ALT-2480 SOFTWARE PACKAGE

INTRODUCTION

The ALT-2480 Software Package provides the user the full flexibility
of a software driven video display with the implementation ease of a
stand-alone terminal., The Software Package has been designed explicitly
to support easy and reliable modification to meet varying user require-
ments. Wherever possible, parameters and definitions are not tested
until run time to permit maximum flexibility without requiring user
written. code modifications. Although the input routines are set up to
run using 'skip' I/0, the display routines (OUTCHR and ECHOCH) are
explicitly written to be useable at interrupt level.

As supplied, the package will fully emulate the popular Ilear
Siegler, inc. ADM-3A and Digital Equipment Corp. DECSCOPE VT-52 inter-
active display terminals. 1In addition, line at a time and text block
input modes are available to provide the powerful text preparation

features of an intelligent terminal.



USER'S GUIDE

This section explains the keyboard functions available under the
ATT-2480 Software Package. All key codes are interpreted by software,
so the ASCIT code(s) associated with any function(s) can be changed as
desired (see Software Interfacing Guide). The input key codes for ATIN,
XON, XOFF, and block mode ESC may also be changed dynamically under

keyboard or program control.

Input Modes

There are three basic input modes that can be used depending on the
degree of input processing desired. The least sophisticated mode is the

full duplex (FDX) mode. In this mode no processing is performed on input,

For a typed in character to appear on the digplay, it must be echoed by
the uger prograi, (If the ALT-2480 Software Package is being used as

part of a system monitor, that monitor is considered the user program.)
Characters are passed on to the user program as soon as they are input,
exactly as they are input. The only exceptions are the input control
codes SETC (AB), ATTN (AC), XOFF (AS), and XON (AQ) used to set configura-
tion switches, return to monitor level, stop output, and resume output
respectively.

Half duplex mode buffers characters as they are input until a full
line is typed. A full line consists of either 80 characters or 0 through
79 characters followed by a CR, ESC, or 1F. All characters are echoed
as they are input. Carriage return echoes as ¢R-IF and both CR and IF

are passed to the user program, Rubout will delete the last character




in the buffer (and on the screen) while AU will cancel the entire line.
Once a full line has been entered, no further input will be accepted
until the entire line has been read by the user program and the first
character on the next line requested. Control characters other than
SETC, ATTN, XOFF, XON, RO, Line Cancel, CR, IF, and HT are echoed asg
A<char> and have no other effect on the display. They will be passed
to the user program when requested exactly as typed, not as A<char>. %

In this release, RO and AU may not update the display correctly
if tabs are erased or the input line exceeds one display line. Regard-
less of what appears on the display, RO and AU always have the correct
effect on the input line buffer,

The third input mode is block mode. In this mode, the user can
generate an entire block of data using all the editing capabilities of
the intelligent terminal system. By inputing the XMIT (End of Text)
code (AD); all data on the screen entered since the last XMIT code is
sent to the user program. This can be particularly effective in such
applications as filling in the entries on a computer generated form.
When in block mode, no control characters are passed on to the user
Program except the implied carriage returns at the end of each line
of data, horizontal tabs to indicate a field of protected data, and
the EOT to mark the end of the transmission.

EX.: When Typed

AanH B CR AH = Backspace
CR = Carriage Return
When Echoed LF = Line Feed

B CR LF



Keyboard Commands

Except as noted in Appendix I, all commandg can alsg be executed
by _the user gprosram through calls to OUTCHE.

The notation A<char> is used to indiecate the ASCII code generated
by holding down the control key while the <char> key is depressed. Some
control characters such as ESC (A[) may require using both the control
and shift keys. Many keyboards include separate keys for some of the
frequently typed control codes. For example, virtually every keyboard
has a CR (or Return) key, which generates the same code as control M.
Appendix I is a list of all the commands, thelr assigned control characters,
and egquivalent letter codes, 1In the definitions which follow, only the

letter code is given to avoid confusion.

Cursor Controls. The following commands move the cursor about the screemn.

To retain compatibility with the LSI ADM-3A, vertical tab and form feed
require preceding ESC characters. All cursor controls are nondestructive

(i.e., they do not affect any of the data on the display).

Backspace (AH). Each time a backspace is executed, the cursor moves one

position to the left. Cursor action when the cursor is already in the

leftmost column is determined by OFFLFT,

Horizontal Tab {(AI). Each time a horizontal tab is executed, the cursor

moves right to the next tab stop. Tab stops are set at every eighth
column. Cursor action when the next tab stop is beyond the right end

of the line is determined by OFFRT.




Tinefeed Lﬁil- Each time a line feed is executed the cursor moves down
to the same position on the next line. If the cursor is already on the
bottom line, either the cursor will wrap around to the top line or the
entire display will scroll up one line (losing the contents of the top

line) as determined by OFFBOT.

Vertical Tab {al, AX). BEach time a vertical tab is executed the cursor

moves down to the next vertical tab stop. These stops are set every
eight lines. If the next tab stop is off the bottom of the display,
cursor action is determined by OFFBOT. This is a two character command

because the VT character is used for the upline command.

Upline (AK). Bach time an upline is executed the cursor moves to the
same character position in the line immediately above the current omne.
If the cursor is already on the top line, display action is determined

by OFFTOE,

Forespace (AL). Each time a forespace is executed the cursor moves

to the next character position. If the cursor is on the last position

on a line, the next character position is determined by the OFFRT switch.

Return (AM). This code moves the cursor to the first character position
of the present line. When input from the keyboard in half duplex or

block mode, a line feed is automatically appended and executed.

Home (AA). The cursor is moved to the upper left display position;

line 1, column 1.

Toad Cursor (A[. 1=t <>, <¥X>). The next two characters following the




A[, 'Z' sequence represent the absolute line and column (Y and X)
coordinates which are used to position the cursor. The upper left cursor
position is line 1, column 1. The characters reguired are calculated by
adding 31 (decimal) to the desired line (or columm) number, The Home

Command is equivalent to the ILoad Cursor sequence A[, t=', 8P, SP.

Editing Commands

The following commands are used to manipulate data on the screen,
They may be output by the user program at any time. However, they are
executable from the keyboard only when in block input meode. The. half
duplex input mode editing command Rubout is described in the Input

Mode section.

Form Feed (A[, AL). The form feed command sequence clears the screen

and moves the cursor to the first position on the top line, This is a
two character command because the FF character is used for the Forespace

Command.,

(lear Screen (AZ). This deletes all data on the screen. The cursor

position is not changed,

Line Insert (AW). The line containing the cursor and all following lines

move down one line. The bottom line on the screen is lost.

Tine Delete (AU), The line containing the cursor is deleted. All

lines below the cursor are moved up one line and a blank line 1ls moved
into the bottom line. In half duplex modes, the entire line buffer is

deleted,



Char Insert (AV). The character indicated by the cursor and succeeding

characters on the same line are shifted right one character., The
cursor position is set to a blank., This function will not operate

if the last position on the line contains data,

Char Delete (AX). The character indicated by the cursor is removed.

Characters to the right of the cursor on the same line are moved one

position to the left.

Insert Mode (A[! 'I'). This command simplifies insertion of long

strings of data. TLoglcally precedes each succeeding character with
an insert character command. The Insert Mode is terminated by any

control character, which is otherwise ignored,
EX : A [I FFFF = AENFaNFAVF
Transmit Block (AD). Transmit all screen data from the last transmit

command (from line 1, column 1 if not on screen) up to the current
cursor position, to the user program. Trailing blanks on each line
(unless explicitly entered by the user) are ignored. Individual lines
are separated by carriage return line feed sequences, End of Text
character (AD) is appended to the end of the transmission to signify
end of text block. Protected fields are replaced by Horizontal Tabs

(AI). No other control characters are transmitted. 4

Set XMIT Start (A[, AD). Changes the cursor position associated with the

last Transmit Block command to the current cursor position. This allows
the user to select a command from a menu or repeatedly input the oame

string (as long as it stays on the screen).

*EX:AAAAMMAM BBBB is transmitted as AAAAALAIAIAL BBBE
# Background display = protected field Al is only one chiracter lony.



Special Commands

Four special command codes are implemented to maximize system
utility. The first one, SETC, is used to change the terminal con-
figuration switches, The other three are normally system monitor
functions and can be deleted if the monitor (if any) in use provides
the same function,

These switches are always detected and acted upon while the
software is in use, Any keyboard input other than these commands

while output is being processed is ignored.

Set Configuration (AB, <CMND>, <PARM>), The SETC command allows the

user or program complete control over the terminal configuratiom.
Bach configuration switch change requires a complete three character
sequence. The AB causes the following two characters to be interpreted
as the switch to change and the desired value, The switch must be
an upper or lower case letter, the value can be any character other
than a control character. When executed from the keyboard, the user
will be prompted on the top line. Any response other than 'Y' to the
question mark will cause the request to be aborted. The 'Y' should
not be included when setting configuration switches from the user program.
The key codes for different setting values are given in Appendix TT,.
Switches which can be set are:
<A> Use the ALT-2480 display at the address indicated.
<B> Set OFFBOT to determine whether to wrap around to the top line
or scroll the screen up when the cursor is moved below the

bottom line.
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Select cursor character. The character input becomes the new
cursor character.

Display lower case as lower case (normal).

Select escape character for block mode keyboard input.

Select XOFF character.

Display lower case characters using the greek symbol set,

Display lower case as upper case. (This switch should always
be used with the 2480-C option.)

Select ATTN character.

Set display line length, If length is forty or less, the
display generated will be compatible with the ATT-2480
low resolution option.

Reserved.,

Set OFFLFT to determine whether to back up to the previous
line, wrap around on the same line, or remain in the first
position on the line when the cursor is moved past the
left edge of the display.

Select input mode.

Select XON character.

<P>, <@> Reserved

Set OFFRT to determine whether to start a new line, wrap
around on the same line, or remain in the last position
when the cursor is moved past the last position on a line.

Set or clear "TTY lock." The TTY lock shifts all lower case

characters to upper case on input. It does not affect rogram

output.
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T> BSet OFFTOP to determine whether to wrap around to the bottom
line or seroll the screen down when the cursor is moved
above the top line.
~U> through ~Z> Unuscd.
Attention (AC). This command returns control to a user specified address.
Normally this would be the monitor restart or breakpoint trap address.
Stop Output (AS). This command stops all output processing until a Y

Resume output command is given, This allows the user to stop the
program long enocugh to read the output and then resume Processing.

Only special commands may be entered while this command is in effect.

Resume Output (AQ). This nullifies the output freeze caused by a

stop output command.

Additional Commands

Six additional commands are provided for additional flexibility,

Auto Answer Back (AE). In response to the ENQ command from the program,

the software will respond with a short HERE IS message, This can be
convenient for identifying specific versions of the 2480 software which

have been specially modified for a given application.

Bell Subroutine {AG). Since the ALT-2480 does not provide an acoustic |

warning tone, a special routine is provided. This routine can either
be modified to ring a user provided bell interface or left as is to

flash the screen once.
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Keyboard Lock and Unlock (A0 and ~N)., These command codes disabtle and

enable keyboard input respectively. An attempt to input from the keyboard

while it is locked will trap to the monitor entry point specified by MONLVI.

Select Foreground Display (AL, A ). Display all following characters in

normal video.

Select Background Display (al, AY). Display all following characters in

inverse video (and/or blink as strapped in hardware), Note that fields
in background mode are not input in block mode but are replaced by

horizontal tabs.



Software Interfacing Guide

There are only three primary entry points in the MATROX 2480
Software Package. There is one routine call to output to the display,
one to read the next available keyboard input, and one to see if any
keyboard input is available. The same three routine calls are used
regardless of the input mode in use or the style of output desired.

A fourth entry point is also provided to allow independent, noninter-

fering output. ILocal storage for thls routine is totally independent

of that used for program output facilitating adaptation of the package
to interrupt driven keyboard input.

All four routines obey the following register conventlons:

1) All registers except the PSH are preserved., 2) Values are
returned in register A with the flags set to match. 3) Output
routines expect the argument to be in register C. In accordance

with convention 2, this argument 1z returned in reglster A as well.

12
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Primary Entry Points

OUTCHR

The character in register C is displayed at the current cursor
position and the cursor is advanced to the next character position.
Characters with numerical values less than 32 (blank) are assumed to
be control characters (parity is ignored). The action taken for any
particular control character is determined by the loockup table at the
address in CONAT, 1If a control character is not in the referenced
table, 1t is displayed as aA<char>. Lower case characters may be
cptionally shifted to their upper case or greek eguivalents. The
parity bit will be set or cleared to match the current display mode

(vackground or foreground respectively).

INCHRW

The next. available input character is returned in register A.
If no input data is available (e.g. a line terminator has not yet
been typed in half dnplex input mode), the cursor character is flashed
at the current cursor location to prompt the user. Only one character
is returned with each call to this routine, However, once an input
line or Dbleck is terminated, there is no delay in subsequent calls
as long as buffered data is available.

There is no requirement that all avallable data be input before
processing any output, but be careful with the block mode, as any input
data shifted off screen before being input wlll be irrecoverably lost.
Half duplex line storage is limited to 80 bytes. If this limit is
reached before a line terminator is entered, the entire line buffer
will be released to the user program and no further keyboard data
entry will be accepted until the entire buffer has been read by the

user program. Care must also be exercised when changing input modes
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to avoid undesired loss of buffered input data.

When using block mode input, keep in mind that no distinetion is
made between displayed program output and displayed keyboard input.
This distinction can be maintained by using foreground mode for
keyboard input and background mode for program ocutput.

TSTIN

This routine allows the user program to check if any data is
available for input. If calling INCHRW would result in a delay .
(i.e. a character, line, or block is not available), this routine
returns with register A set to zero. If data is currently available,
register A is set to FF(hex). Flags are set to match the contents of
register A.

ECHOCH

This routine is similar to OUTCHR but is modified to simplify
keyboard echo, specially in interrupt driven systems. Its functioning
is identical to OUTCHR with the following exceptions.

1) Output is independent of the XOFF command.

2) The control table referenced by ECONAT is used.

3) Parity is not ignored., Characters with the parity bit zero
are treated the same as in OUTCHR. However, all characters
with parity bit set are considered control characters and
searched for in the control table.

L) BEscape and other multiple character sequences are maintained

independent of any in progress in OUTCHR.

. 0
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Required User Supplied Subroutines

To interface with the user supplied keyboard, this package
requires two user defined routines, These routines may use any
registers desired, the only requirement is that they return their
value in register A,

INKBS

This routine must return the status of the user keyboard.
Register A should be zero if a character is not available. Any
‘other value implies a character is available immediately by calling
INKBD. For compatibility with potential user rrograms, there should
not be any response time requirement between a positive response to
INKBS and the subsequent call to INKBD, INKBS is called at address
STFDX < 3.

INKBD

This routine should return in register A the ASCII character
input by the user. It is called only after a positive response
to INKBS is received. (Note that more than one positive response
to INKBS may be required before a call to INKED depending on the
user program,) The parity bit may be set or clear as desired.

Tt is ignored by the package but is provided to the user in full

duplex and half duplex input modes, INKBD is called at address INFDD+1.



Lookup Tables and Variables

Most of the power and flexibility of this package are due to
the extensive use of run time interpretation of critical parameters
and control character definitions along with strict segregation of
program code (ROMable) and program data (RAM only). By appropriate
use of the SETG command, a single copy of this package can independently
control multiple MTX -2480 displays.,

The use and allowable values of all variables are documented
in the source listing. Some of the more powerful or unusual ones are:
CPTRS

To maintain the identity of specific points on the display as
characters and lines are added or deleted and as scrolling occurs,
these character pointers are updated by all routines which move data
about the screen. Bach pointer requires two bytes. The low byte is
the column and the high byte is the line. The total number of pointers
is determined by the compilation switch CPNUM, currently set to three.
The first two pointers are used in block input mode to keep track of
which character to transmit next and when to stop transmitting.
The third pointer is avallable for other uses.
CURSAT

This pointer is the current cursor position. It is tested before
displaying any data to verify that it is on screen. Action taken when
off screen is determined by the variables OFFBOT, OFFLFT, OFFRT, and
OFFTOP which are interpreted by the routine TSTCUR. Note that TSTCUR
modifies only the cursor data supplied in registers H,L and if necessary,

the display. It does not modify the contents of CURSAT.
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MTXAT
This word contains the base address to use in all references to

the MATROX display memory. It can also be used to provide a left margin
by increasing the address by the desired value and decreasing the line
width accordingly.
BLXEND

This byte defines both the terminate block (XMIT) character and
the second character of the set block start command,
MONTVL

This defines the address to call if the ATIN character is detected
on input. It 1s also called if an attempt is made to input a character
while the keyboard is locked. Both conditions are ignored if the address
is zero.
ECONAT

This word defines the control character lockup table used by
the routine ECHOCH. It must contain the address of a valid control
character lookup table, CONAT performs the same function for OUTCHR.
In this package ECONAT and CONAT are the same. If wanted a new lookup
table can be created for routine ECHOCH.
INTRAP

This word i1s tested before each attempt to get a character from
the keyboard. If it is not zero, the address contained is jumped to.
A BET instruction will return the value in register A as if it had been
input from the keyboard. A JMP to INFDK will proceed with normal

acquisition of keyboard input., Useful to control input data, and output
data or commands from the user program when in block of half-duplex mode.

MULJMP
This word is tested by OUTCHR after registers B and C have been

set up but before any processing is begun. If not zero, the contents
are consldered the address of a routine and called. If output has
been inhibited by an XOFF command, it will not be tested until output

is permitted to resume. The routine called should return with the CY



flag clear if output processing of the contents of register C is desired.
CY flag set squelches further processing. Only the contents of
register B must be preserved. IMULJM performs the same function
for ECHOCH., The same use as INTRAP but in output contrelling.
CONTAB

This is an ECHOCH and OUTCHR control character definition table.
The table is built of three byte entries consisting of the value of
the control character and the address of the routine to execute it.
By convention, a character with the parity bit set is equivalent to
the same character preceded by the escape character. If a match is
found, the assoclated routine is called with register B positive if
from OUTCHR, negative if from ECHOCH (guaranteed not to change sign
if incremented less than 100 times). Register C contains the character
matched and registers H and T contain the line and column of the current
cursor position respectively., The routine called may use any registers
desired, including register B.

Table entries may be for any eight bit value., However, the table
is only searched for characters from 0 through 31 and 128 through 255.
The entries may be in any order with the exception of the null control
character. The last entry in the table must be zero in order to
terminate the search. The table is linearly searched and only the
first occwrrence of a character is detected., This is utilized to
redefine the carriage return in block input mode without duplicating

the entire table.

18



APPENDIX I

Control Codes

Input Output
Code ASCIT Function FDX HDX BLK
nNe 00 NUL
AA 01 SCH
AB 02 STX SETC: Set Configuration Switches X X X b4
AC 03 ETX ATTN: Return to Monitor X X
AD 04 EOT Transmit Block X
AR 05 ENG Auto Answer Back b's
AF 06 ACK
AG 07 BEL Bell Subroutine X X
AH 08 BS Backspace X X
AT 09 HT Horizontal Tab X X
Ad oa IF Iine Feed X b4
AK 0B VT Upline X by
AL oc FF Forespace X X
AM op CR Carriage Return b's X .o
AN OE SO Unlock Keyboard X X
AD OF ST Lock Xeyboard b'4 X
AP 10 TIE
AQ 11 DCl XON - Resume Output x x x
AR 12 DC2 Reserved
AS 13 DC3 XOFF - Stop Output X b 4 X
AT 14 DCh
AU 15 NAK Delete Line X X X
AV 16 SYN Ingsert Character x %
AW 17 ETB Insert Line X X
AX 18 CAN Delete Gharacter X X
AY 19 EM Reserved
AZ 1A SUB Clear Screen
A 1B ESC Escape Char for Multi Char Commands
A 1c Fs
A ip GS
AN 1 RS Home X pd
A 1 US

Ruboutyr DEL Delete Character X



Code

ESC '=' <> <X>
ESC 'T*

ESC FF

ESC VT

ESC EOT

ESC Us

ESC EM

Escape Character Segquences

Function

Direct Cursor Addressing
Insert Mode

Form Feed

Vertical Tab

Set Start of XMIT Block
Select Foreground Display

Select Background Display

FIX

Input
HIDX

BLK

Output

<0



APPENDIX IT

Configuration Switches
AB, <CMNI», <PARM>

<CMND> Function <PARM> Set to
A Set 2480 Base Address 0 0000H
1 1000H
9 S000H
: AQQCH
: BOOOH
< COOOH
= DOOOH
> EOQOQH
? FOO0H
B Set OFFBOT Switch 1 Wrap around to top
H Scroll up
c Select Cursor Char <char> Cursor becomes the char
D Display Tower Case as T.ower 0
E Select Escape Char <char> Escape becomes the char
F Select XOFF Char <char> XOFF becomes the char
G Display IC as Greek 0
H Dsplay Lower Case as Upper 0
I Select ATTN Char <char> ATTN bhecomes the char
J Set Display Line Iength X 4o wide
X 72 wide
SP 80 wide
K Reseived
L Set OFFLFT Switch SP Back up to previous line
1 Overwrite first char on line
0 Wrap around to end of line
M Set Input Mode 0 Half duplex
1 Full duplex
2 Block mode
N Select XON Char <char> XON becomes the char
0
P Reserved
Q
R Set OFFRT Switch SP First char of next line
1 Wrap around on same line
0 Overwrite last char
3 Set TTY Upper Case Lock 1 On
0 Off (normal)
T Set OFFTOFP Switch 1 Scroll down
H Wrap around to bottom
U

through
7z

Undefined



APPENDIX ITI

The Demonstration Program 1

To permit evaluation of this software package, a simple
demonstration program is included as part of the package. To
run the demonstration, load the object paper tape using a standard
Intel format hex leoader, The program loads starting at address
0100 hex and requires less than 3K bytes of memory. Once loaded,
manually patch the address of your INKBS routine into the JMP at
location 0103 hex, the address of your INKBD routine into the JMP
at location 0106 hex (see Software Interfacing Guide for the
definitions of the INKBD and INK3S routines), the address of a
routine to read your current counsole device (value returned ir
register A) into the JMP-at location 0109 hex and the address of
a routine to output the character in register C or A on your
console device into the JMP at location 010C hex. The console
1/0 routines are not required if only the first phase of the
demonstration is executed. If desired, the location MONLVL (address
OA5A hex) may be patched to the breakpoint or restart address of
your monitor.

Display software parameters are initially set to the following
values., They may be modified as desired using the Set Configuration
Switch command.

~ALT-2480 addressed at EOQ0 hex,

-Line length is 40 characters (low resolution),

-Input mede is full duplex.

~Input upper case shift lock is off.

22
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-Output displays lower case as Upper case.

~Cursor character is inverse video underline,

-OFFBOT set to scroll display.

-OFFTOP get to wrap around to bottom line.

-OFFRT set to start a new line.

-OFFIFT set to overwrite the first character on the line.

~-Control characters are defined to correspond with the User's Guide,

To run the demonstration, start execution at location 0100 hex.
If your ALT-2480 is addressed in the memory block starting at E000
hex, a flashing cursor will appear in the upper left corner of the
display. If your ALT-2480 is not addressed at EQO00 hex, type in the
command sequence AB, A, n, Y where n is the character 0 through 9
Or 1, 319 <y =, Or 7. BSee Appendix IT for the correct value to use.
This command sequence will reset the software to use the ALT-2480
at the specifitd address.

The first phase of the demonstration is a simple loop where =z
character is read by INCHRW and displayed by OUTCHR. The input mode
is initially set to full duplex so that characters are displayed by
OUTCHR exactly as typed in. By changing to half duplex input mode,
(type AB, M, ¢, Y} it is possible to see the line at a time editing
abllity of the package. When a line is terminated by either CR, 1F,
or ESC, the entire line is redisplayed by OUTCHR., (If the line is
terminated by an ESC, the first character provided by the next input
from INCHRW will be processed bty OUTCHR as the second character of
an escape sequence, sc use care), Similarly, the full editing power

of %-:¢ iny’ wrrohe o lan v selecting oS-k mots Tpe AB, M,
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2,Y). When using block mode for the very first time, clear the screen
first. This will initializme the line fill table and character pointers
from the "random" contents left from the loading process. When
changing from half duplex or block mode, type the terminator character
immediately after executing the mode change to exit the input buffer
i1l code and permit the mode change to take effect.
The second phase of the demonstration program is an independent
test of OUTCHR, This phase is entered by typing the control '
character FS (A \) during phase one, Note that this will not change
test phases if input mode is block mode, nor will the phase change
in half duplex mode until the line is terminated and the FS character
is recelved by the demonstration program. Phase two accepts characters
from the console and displays them using OUTCHR. The routines INCHRW
and INSTS are not involved. This permits extensive evaluation of
display output characteristics without interference from input
restrictions. This phase is exited by typing a US (A _) on the console,
The final phase of the test program is an independent test of the ‘
various INCHRW modes. Characters are output to the console exactly
as they would have been received by a user program. Typing an RS (An)

will return the demonstration program to the initial phase.



Application Notes

Thls package is provided to permit the user to experiment with
various system capabilities and differing applications with a minimum
of programming effort. While this section discusses various applications
using the MTX2480 software package, it is important to keep in mind that
this software package is not production level software. Efficiency, size,
and speed of execution are all deliberately sacrificed to provide a wide
range of capabilities and maximum flexibility.

A sophisticated intelligent terminal can be assembled from a minimum
number of parts; display, keyboard, CPU, serial port, ROM, and a little
BRAM., The MTX2480 software package demonstrates many of the capabilities
found in the popular Hazeltine 2000 intelligent terminal. In this case,
however, many terminal characteristics can be modified by simple keyboard
commands. Even production models could be radically modified simply by
changing the ROM program,greatly simplifying last minute specification
changes or custom variations.

In mini and micro computer based systems, the display can be integrated
directly into the system, eliminating the need for extra I/O ports and
utilizing idle processor time and memory. This also permits highly inter-
active, real time control of the display, which is often not practical
over typical communication lines.

When used as the operator's console, systenm barameters can be displayed
and updated by the operating system in real time with a minimum of overhead,
For example, to display a status message on a PIP-11, an eight word routine
is sufficient:

MOV R1, #MESSAGE jAddress of message text
MOV R2, #DISPIAY ;Address of display area to use
MOV R3, #LENGTH ;Length of message

LOOP: MOVB  (R2)+, (R1)+ i Transfer the message

SOB  R3, LOOP sRepeat until done



On a Z-80, only ten bytes are required!

1D BC, LENGTH sMessage length

1D IE, DISPLAY 1Display area desired
ip HI,, MESSAGE sMessage desired
LDIR sDisplay it,

Integrated into a small business system, the display can significantly
enhance thruput and accuracy, especially with unscphisticated ucers, For
example, order forms can be filled in by displaying the appropriate blank
form and guiding the user through the required entries one step at a time
using the line at a time input mode provided by MTX2480. Entries can be
checked by the applications software for validity and consistency at the
time of entry, allowing immediate interactive correction.

Considering the display can do anything a CRT terminal can do, oniy
far fastery the possibilities are limitless. Except for operations
requiring mass data movement (e.g. scrolling), even the MTX2480 software
package can display several thousand characters a second. In general,
the primary limitation on display update speed is the time required to
generate or retrieve the data. This capabllity to read or write any
data on the display almost instanily makes practical applications not

even contemplated with conventional terminals,



Demonstration Program 2

This program sets the page mode, clears the screening, sets the
cursor at home, and line length in 80 characters. The INTRAP location
points to the address of a routine that test the column numbers. If it
is 75, the bell is outputted using the OUTCHR routine.

When a block is terminated, it is outputted on the screem without

blanks.

ADDRESS CONTENT MNEMONIC COMMENT

@dcog #6  BEGIN MOVI B,#8 [fLoad B with number of
pepl @8 /Codes

gcpz 21 LXI, H,L /Load H,L with first
pces o9 /Address of codes

#eos #D

#cas 4E LOOP MOV C,M /Get one code and

@cdo CD CALL /Output it

@cay @c OUTCHR

pcps @2

dcga 23 INX H - /Point to next code
@ACEA @5 DCR B /Decrement counter and
(1181} c2 JNZ LOOP /Test for all done
g#cgc @5

Bo@D gc

PBCRE CD HERE CALL /Get a block or

foar 6B INCHRW /Buffer character if block
peig @2 /Terminated

@Acil FE cer '’ /If it is a blank

@#ciz 2@ /Get next character
#C13 CA JZ HERE /

@old gE

#cls @c

BCcleG CD CALL /If not output it

gCcLy #c OUTCHR

Bcig @2

gcis Cc3 JMP HERE /Get next character or
gCclia gE /Block

#Cc1B ¢c

The bell call is made with the following routine. Manually patch the address

of this routine (@C4@) in the INTRAP location (@ABS5).

gcag 24 LHLD /Load H,L with
gcal 32 CURSAT /Cursor position
@c4? gA

@c4a3 7D MOV A,L

@gca4 FE CPI 75D /Test if it is
@Ccas 4B /Equal to 75
@cs6 C2 JNZ INFOK /1f not, get the
@c4a7 86 /Next character

@c4s @5



ADDRESS CONTENT MNEMONIC COMMENT
@c4a9 JE MOVI C@g7H /1f yes

@C4A 97

@c4B CD CALL /Output the
@#c4c @c OUTCHR /Bell command
@C4D @2

#C4E C3 JMP INFOK /Then get the
@C4F 86 /Next character

gcsg @5



02aF

Q2RO
021
O2R4
C2R%E
02R8
Q2RE
Q2B80C
02RD
Q2RE
02C1
0202
0203
02C4
o207
0208
0209

0204
Q020K
o2C0
Q2Ch
Q200
Q201
Q202
Q205
Q204
0207

11

CH
2AC700
04
F2RRO2Z
2AR30H
7E
23
| 2
CACAQ2
23
23
R7
CZRROZ
37
£1
ce

S
23
56
210602
£
1%
2A320A
CY
C1
AF

RET
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QUTRUT SURROUTINES

THESE ROUTINES abl MUST PRESERVE REGISTERS B AND ©

a
¥
a
¥
a
¥
a
¥
%
#
a
4
A
¥

B 3K RSB 3K AR oK OKOKOR R R KK K R KK KK KR IOROK sk K o oKk R K koK KoKk koK

FROUTINE CONTRIL. (C=CHARs E=LEVEL)

§ CONTROL. CHARACTER FROCESSING ROUTINE.

# SCANSG TABLE CONTAR OR ECONTAER AS DETERMINED BY

¥ LEVEL FOR THE CHARACTER.

E IF A MATCH IS FOUND'» THE INDICATED ROUTINE IS

¥ CALLED WITH EB=LEVEL.r» C=CHAR» H=LINE AND

¥ L=COLUMN (OF CURRENT CURSOR POSITION).

¥ CALLED ROUTINES MAY UTILIZE ANY REGISTERS.

¥ CONTROL CHARACTER TARLES (ADDRESS IN CONAT QR EC
' MUST CONCLUDE WITH THE NULL CHARACTER (QOHEX)
' REGISTERS A DIv Ey FLAGSy H AND L MODIFIED.

' €Y FLAG I8 SET IF TNE CHARACTER I8 NOT FOUNI,

CONTRL.: FUSH R $SAVE VITALS

LHLD CONAT FASSUME CUTPUT MODE

INK R yIs IT?

JIP CNTRO e IT IS

LHLD ECONAT  SGET ECHO CONTROL TABLE
CNTRO: MOV AriM SGET TABLE ENTRY

INX i F0N TO ADDRESE

CMF C yNESTREDRD CHARACTERT

JZ CNTR # YES. 10O IT

INX H FGTEF T0O NEXT ENTRY

INX H

ORA A sRUT CHECK FDR END OF TARLE

JMNZ CNTRO # BEFORE CONTINUING

8TC PFLAG A% FAILURE TO FIND

FOF 1§ FRESTORE VITAE

RET

FEXECUTE THE DESIRED CONTROL FUNCTION

CNTRL: MOV EeM ¢L.OW BYTE OF ADDRESS

INX H

MOV Dei sAND HI RBYTE

LXT HyONTRE SFARE & Call.

FUSH H

FUSH I FCAlL ADDRESS

LHLD CURSAT sCURSOR FOSTTION

RET sWOULD YOU BELTIEVE ‘CALLT
CNTRED  POP E sRESTORE VITALS

XRA A sLLEAR CARRY



o218 C? RET $§ AND RETURN SUCCESSFULLY
FSUBROUIINE TSTCUR (H=LINEs L=COLUMN)
v ADJUST HeL TO THE NEAREST ON SCREEN FOINT
i H ANDN L ARE TREATED AS SIGNED 8 ERIT INTEGERS
¥ ACTION TAKEN ON OFF SCREEN POINTS I8 DETERMINED
¥ KY THE SWITCHES OFFLFT» OFFRT» OFFTOF AND
§ OFFROT .+
§ IF ORIGINAL FOINT IS ON SCREEN IT IS NOT MODIFIE
’ Ar Ty E» FLAGS ANDI HL MODIFIED.
0209 AF TSTCUR: XRA A JTEST FOR OFF LEFT FIRST
02DA BS ORA L
02LB F2ERO2 JF T8T10 tOK 80 FARy» TEST RIGHT SIDE
02DE 3ACS0A LDA OFFLFT #0FF THE LEFT, WHAT TO DRO7?
02E1 3D DCR A
02E2 F2E702 JP TSTOS FUSE Ar LINE # IS OK
02ES 25 nCR H sUF ONE LINE
02E6 2F CHA # AND CORRECT COL NUMEER
02E?7 &F TSTOI: MOV LsA §SET NEW COLUMN
02E8 C3FDO2 JMF TST20 FAND TEST LINE ¥
O2EB 3ABCOA TST10! LDA WIDTH $TEST FOR OFF RIGHT SIDE
02EE 3D DCR A iMAX LEGAL IS WIDTH-1
02EF ED CMP L FSTILL ON7?
02F0 D2FDO2 JNC T8T20 *YES. CHECK LINE
02F3 3AC40A LDA OFFRT §0FF THE RIGHT: NOW WHAT?
02F4 3D ncR A
02F7 F2FCO2 JF TST13 sADJUST COL ONLY
02FA 24 INR H $DOWN ONE LINE
02FB AF XRa A # AND 1ST COLUMN
02FC 6&F TST1S5: MOV L+A iSET CORRECT COLUMN

sCOLUMN IS NOW OK. CEHECK THE LINE.

02FD AF TST29: XRaA A $TEST FOR OFF TOP
02FE B4 ORA H

02FF F20D03 JF TST30 $TOF OKy CHECK BOTTOM
0302 3AC304A LDA OFFTOP $OFF TOP. NOW WHAT?
0305 3D DCR f

0306 67 MOV HeA FNEW LINE NUMBER

0307 EG FUSH H i SAVE CURSOR

0308 CC8FO03 cz SCRLDN $#SCROLL IF REQUIREID
0308 E1 FOF H fRETRIEVE CURSOR

030C C9 RET sALL DONE

030D FE18 TET30: CPI 24n fTEST FOR OFF BOTTOM
030F D8 KRG FA-0K.

0310 3ACA0A DA OFFBROT #DNOWN TOO FAR» &0 FIX
0313 3L HCR A

0314 &7 MOV HrA FNEW LINE NUMBER

0315 EO FUSH H FSAVE CURSOR

03146 C44303 CNZ SCRLUF  §SCROLLING AS REQUIREDR
Q319 E1 FOF H

0314 C9 RET

FOUBRAQUTINE FUTUF (C=CHAR» H=L_INEy L=COLUMN)



0000
FFFF
0000
FFFF
0003
0050

0100
0100
¢i103
0104
0109
o10C
OloF

0112
0115
01146
0119
01tk

011E

0121

0122
0125
0127

0124
012D
012t
O12F
0132
0133
0135
0138

0200

FO03

¢ ]

CI0F01
CI12F0
C303F0
C303F0
C309F0
310003

CD&RO2
4F
CooCo2
FE1C
C21201

CDO201
4F
cnocoz
FE1F
C21E01

CD6RO2
F5

4F
Cooco1
F1
FELE
£22401
C31E01

MATROX 2480 SUBROUTINE PACKAGE

“Ep

VERSION 2,035 > JAaN 21, 1978

.

COPYRIGHT (C) 1978

DR VINCENT C JONES

2TEB NORTH MAGNOLIA

SATELLITE RBCH» FLA
32937

AF NEr Br Gy W

COMFILATION SWITCHES

E MI> I

FALSE EQU Q
TRUE EQU NOT FALSE
SALONE EQU Fal.SE FSTAND ALONE VERSION
DEMO EQU TRUE SCOMPILE A5 DEMONSTRATIO
CFNUM EQU 3 FCURSOR FPOINTERS
LINSIZ EQU gon $LLINE BUFFER SIZE
IF DEMO
FSTAND ALONE DEMONSTRATION PROGRAM 1
ORG 100HM WORK UNDER CF/M
Jii= BEGIN
INKRBES?  UMF CsTS FREYROARD STATUS
INKBD:  JMF CI ¢REYBOARD DATA
CILOC: JMF €1 sREALD CONSOLE
CoLoc: JUMF Co FWRITE CONSQLE
BEGIN! LXI S5FySTACK

*SELF CONTAINED TEST
LOOFO! CaALL INCHRW #BET & CHAR

MGV CeA

CALL QUTCHR  sDISFLAY IT

Crl FS *TIME FOR NEXT TEST?
JNZ LOOFO $NOT YET

+OUTFUT TEST
LOOF ¢ CaLL CILOC

Moy Ceta

CaLL CGUTCHR

CPI us FSHIFT TIME?
JNZ L.OOF

FINFUT TEST
LOOF2: CALL INCHRU
FUSH FSW

MOy Cra
CALL coLoac
FOr FSW
CFI RS
JNZ LOoE2
JME L.OgR
ORG 200H

CI EQU OFQ03H JFDEFINE FOR ZAFFLE



FOO9
FOL2

G200

0200 ES
0201 DI
0202 €5
0203 FS
0204 04680

20 E i OFOOYH
CeTs au OFG12H

aTalk £ Cd *

ENDTF

¥

§ FHA K TOR LEVEL ROUTINES & Aok
SEXCEFT AS MOTED ALl REGISTERS ARE PRESERVED-

¥

SROUTINE QUTCHR {(C=CHAR)D

¥ OISFLAY THE ASCLI CHARAUTER IN CoaT THE
FCURRENT CURSCR POSITION AND ANVANCE THE CURSBOR
§TO THE NEXT CHARACTER POSITION.

1l

HARACTERS WITH NUMERICAL VALUES LESD THAN

(W
T9 (GPACE)Y ARE ASSUMER TO EE CONTROL CHARACTERS

+3

ROUTINE INCHRW

RETURNS THE MEXT AVAILABLE INFUT CHARACTER
SIN REGISTER A (FLAGS aRE SET TO MATOHY »
FIF NO CHARALTER IS AVAILARLE, THIS ROUTNE WLl WalT
SUNTIL ONE I5.
§ THIS ROUTINE I8 USED FOR ALL INFUT MOnES .
sIF IN A BUFFERED MODE (HALF DUPLEX OR BLOCK)
SNO CHARACTERS WILL BE RETURNEI UNTIL A COMPLETEI
SRUFFER 15 AVAILARLE. ONCE THE BUFFER 15 RELEASED
SRY THE- KEYRDARD, EACH SUCCESSIVE Call TO INCHRW
sWILL RETURN THE NEXT CHARACTER IN THE BUFFER .

gy WGy @ R MER R

‘er €

FROUTINE INBTS

¥ RETURNS THE ACCUMULATOR SET TO TRUE (FFF HEX)
LTF A CHARACTER 185 AVATLAERLE FOR INPUT FROM INCHR.
SOTHERWISE, & IS CLEARED TO FaLSE (00 HEX D .

FLAGS aRE SET TO MATEH.

ROUTINE ECHOCH (C=CHARD

SAME A8 OUTCHR EXCEPT THAT MULTIFLE CHARACTER SEGUE
RE MATNTATNED INDEFENDENTLY TO ALLDW NONCONFILITCTING
ECHOTNG CONCURRENTLY WITH PROGRAM OUTFUT.

Zs EH ER EE G Cr T

*

e

pakkk ITNTERRURT LEVEL (ECHOY ENTRY FOLINT

ECHOCHY FUSH H FSAVE THE WORL.D
FLEH It
FLSH n
FUSH &G4
Myl R»B0OH FEET INTERRURT LEVEL FLAG



Q04
0209

Q200
Q20N

Q21F
Q22

0221
Q224
Q227
0228
Q22%
02aC
0220
Q22F
0232
Q233
Q234

0239
0238
Q23R
Q2A0
Q231

GRAAE
0241
QL4944
0244
Q247
Q240
D240
G240

20100
CILFO2

79
E&TF
4F
0&00
CD3A0E
CR1402
> 2ABFOA

70

B3
CA2002
112902
neG

ES
NDA3PG2
7%
FE20
DA3EQR2
B7
FAIEQGR
GOSN

i
Ci
i
£l
G

CIROOD
nazeo:
79
FEAD
naeszOR
CAHA0
4F

3

E E&ABO

C&UE
AF

A CLEDo2

1l
CRano:
C33902

LHLD
JME

gk MNORMAL

OUTCHE

OUTCE R

DUTCO:

QUTEL:
OUTCR22

OUTCR:

i CONTROL

OUTOC

QLITCE S

L E T

LIS H
FLISH
FUEMH
FLISH
My
ANT
My
[y LER
CalL.
AN
LHLL
MO
DR A
A7
LXT
FLISGH
FOHL
JG
MO
(M
JG
Ok
WM
calL

FOF
"OF
FOF
FOF
RET

CAlLL
JNE
MOU
CRI
JNE
AT
HOUY
FUSH
ANT
40T
MOU
CALL
FOF
CALL
JHF

INTERNAL
ADIUST CURSOR

EMUL
CHLET

ENTRY POTNT

H

I

5]

Fald

iy e
ZFH
ey
BaidQH
XOFFEDR
QUTCE
ML M
e H

|
QuTeR?2
Oy QT
1

auTe?

ER RN

QuTCe
A

HITEC
OuTCX

F o
I
I
H

CONTRL
auTee
Byl
DR
QUTES
e [E.;]r'
Cren

i5]

Faf i
Gy
N
B
OUTCA
ourey

SURBROUTIMNE OUTEX (0 =
TG LIE

aoH

FCHECE FOR MULTICHAR
SREST OF FROCESSING 16
5o COMMOM WITH DUTCHR

FER PROGESH QUTRPUY

FEAVE THE WORLD

iGLE &R PARTTY

sSBET MORMAL OUTFUT FLAG

s OUTHFUT THROTTLERDT

SYES .  KEEF TRYING

sMULTY CHARADTER SERUENZET
v CHECK TF ZERO

sNOTHING TO IT

sFARE & Call. TO IT

s RETURN aDDRESS
§CALL Y ROUTINE

Y BET MEAND ALL DONE
FFROCESS THE CHARACTER
s COMTROL. CHARACTERT

FARTTY RIT SET?
YES. TREAT a8

¥ LONTROL.
FNORMAL FRINTING

5

¥

§

CHAR
niskLay I7

ALL DONE» RESTORE
REGIGTERS

AME RETURN

CHARACTER FROCESSING

sSEE TF LEGITIMATE
PYESy ALL DONE
§UNRECOGNTZED
sPRINTING
i YESy FRINT
sHHIFT TO UG

CONTROL

CONTROL
CHAR®

T
el P H

ClHak

5 AN S5AVE
§ BAVE
sAND

FOR LATER
FlRABRACK RIY
INDICATE CONTROL CHAR
oo BY LEADING UP-aRROW
FOGET THE CHARACTER BRACK
FRTSPLAY CHAORACTER

i AMND RETURN

DHARD

ON THE SCREEN.



Q250
02460
02863
02466
0247
026A

O026R
026C
0261
026E
0271
Q272
Q273
0278
027R
027E
0281
0284
0287
0284
Q28R
0280
02810
028E

028F
0290
0291
0292
0295
0296
0299
Q290
029F
0242
02A5
02a8
Q2AR
Q2a0C
o2ah
024k

2R320A
COneel
COLRO3Z
20
223204
ce

(2
| 13
Co
3ASA40A
30
Ca8402
F27E02
Cnagos
C38A02
CIIF00S
C3BAL2
coznes
nag402
B7
Ci
ni
Eil
ce

ES
ns
]
345404
3C
CAMBO2
F2A202
COB707
C3AROZ
ChR107
CIAROGE
CHASO7
B7
Ci
Uk
El

Iy R gy ar

ITEX?

Kdokokkok

Sy EBF |k

INCHR:

INCHH ¢
INCHF :

INCHX?

My SER

KAk K

INSTS?

STCHH?

STCHF:
STCHX:

LHLT
CalL
CALL
INR
S5HLT
RET

CURSOR FOSIT

(MAY RE OFF

CURSAT
TSTCUR
FUTLIF
L
CURSAT

DISPLAY THE CHARACTER AT THE ADJUSTET

ION.

MOVE THE CURSOR TO THE NEXT COLUMN

SCREEN?Y .

s GET CURRENT CURSOR
SCHECK AND ARJUST
sDISPLAY IT

FNEXT COLUMN

FSAVE NEW CURSOR

NORMAL ENTRY FOINT FOR FROGRAM INFUT

FLSH
FUSH
PUSH
LI
INR
4z
JF
CALL
JHF
CALL
N
CALL
JC
ORA
FOP
FOF
FOF
RET

H

I

E
FIOLX
a
INCHF
INCHH
INELK
INCHX
INHIX
INCHX
INFDX
INCHF

T D

§5AVE THE WORLID

FWHAT INFUT MODET

#  FULL DUFLEX.

§ HaLF DUFLEX

f§ BLOCK MODE

§# AND RETURN

$GET A LINE RUFFERED CHAR

FGET NEXT KEYSTROKE
$CY SET SO TRY AGAIN
§SET FLAGS

NORMAL ENTRY POINT FOR INFUT STATUS

PUSH
FUSH
FLISH
LA
INR
Jz
JF
CALL.
JMF
CALL
JHP
CALL
ORA
FOF
FOF
FOF

== e i 4

FDOUX
A
STCHF
BTCHH
STBLK
STCHX
STHINX
STCHX
STFIX
A

B

n

H

§5AVE THE WORLD

FWHAT INFUT MODE?

FFULL DUFLEX.

5 HALF DUFLEX

FBLOCK MODE

# AND RETURN

$GET A LINE BUFFERED CHAR

$GET NEXT KEYSTROKE
$SET FLAGS



geoe
FFFF
FFFF
FFFF
eeab
gaon

gigg

g1a0
p1o3
2185
@187
aiea
a1ac
G13E
O18F
ar1e

paea
0200

EGB8

2115
gile
2118

318062
DB@Y
E6@}
cap3el
DB@1
E6TF
4F
CDlsal
C3gagl

nu

79
FE@OD
CA3JES!
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BARE MINIMUM ALT=-2488 DRIVER
VERSION 1.88 <> OCT 28,1977

COPYRIGHT (C) 1977
DR VINCENT C. JONES
11017 BENNINGTON AVE
KANSAS CITY MO 64134

BARE MINIMUM DRIVER ROUTINE FOR MATROX ALT~2480
DISPLAY. EMULATES A SIMPLE SCROLLING TERMINAL.

THE ONLY CONTROL CHARACTERS RECOGNIZED ARE LINE
FEED AND CARRIAGE RETURN.
THE USING PROGRAM MUST DEFINE THE BASE ADDRESS
OF THE 2480 IN USE (MTXAD)> AND A ONE BYTE LOCATION
IN RAM (CURSORJ.
CHARACTER TO BE DISPLAYED MUsT BE IN REGISTER C.
A AND FLAGS ARE MODIFIED.
FALSE EQU o
TRUE EQU NOT FALSE
DEMO EQU TRUE JSUBROUTINE OR DEMO?
vag EQU TRUE ;4@ WIDE CR 8@°?
CR EQU @DH 3DEFINE CARRIAGE RET
LF EQU BAH 3 AND LINE FEED
IF DEMO
DEMONSTRATION DRIVER
ORG 1Q8H
BEGIN: LXI SP»STACK
IN %] JWAIT FOR INPUT
ANI 1
JzZ KBIN
IN 1 s GET THE CHARACTER
AN1 7FH JDELETE PARITY
MOV CrA JMOVE INTO POSITION
CALL MTX0UT 3AND ECHO IT
JMP KBIN JAND KEEP ON DOING IT
STACK EQU 200H ;DEFINE SOME STACK
CURS50R EQU 200H sAND A BYTE OF RAM
MTXAD EQU GE@POH SMATROX 1S5 HERE

END OF DEMONSTRATION DRIVER

ENDIF

START OF ACTUAL 2482 ROUTINE

TXO0UT: MOV AsC JCHECK IF CONTROL
CPI CR
JZ QUTCR sCARRIAGE RETURN



Kk [N T2 48T« PRI HK*R =-PAGE

gliB FEJA Cri L¥
@11D Ch4Zd1 JZ OUTLF SLINEFELD
B128 3a0662 LDa CURSON 3DISPLAY AT NENT LOCATION
IF w43 349 VIDE
@123 FEZ28 CPI 43D
ENDIF
IF NGT V4@
CP1 ga0 ;8¢ WIDE
ENDIF
Bi125 DARCAI JC OuTZ28 0K aS IS
@128 CDh4a3gl CaLL QUTLF s 5CPCLL
At2e AF RO A sCARRIAGE RETURN
@l12C ES ouTa2g: PUSH H FCAVE WORL TEGS
@12D D5 PUSH D
@r2E 6F MOV LsA $DLSIRLED COLMMN
212F 3C INR A ;ADVANCE CURSOR
@133 320282 TA CURSGCR 7 FOR HEXT TIME
@133 2600 MUl Ha & JCALCULATE ADDRLSS
@135 118BES L¥1 DsMTHAD+128D%230 5157 ON LAST LINL
IF wag
@g13g 29 DAD H ;49 WIDE IS EVEN OnLY
EliDIF
@139 19 DAD D JADDRESS 0OF CHAR
@134 71 MoV 1.0 ;sDISPLAY 1T
2135 DI POP D
813C EI POP H
@130 C% RET
>
sLOCAL ROUTINES FOR MTXOUT
»
P13E AF OQUTCR: XEa A FJBEGIWNING OF LINE
B13F 328%0¢E STa CURSOR
glaz C9 RET
>
4143 ES OUTL¥F: PUSH H JSCROLL UP CONE LINE
Blaa DS PUSH D
2145 C5. PUSH o]
2146 2188EU LXI HoMTYAD+1 28D ;50URCE
@149 112BEB LXI D, MT¥AD 3DESTINATION
B14C 515908 L¥1 B,22Dx128D+8ED ;BYTE COUNT
2l4arF 7E CUTEH: MOV AsM ;Z=80 LDIR
plse 12 STAX D
@151 23 IN% H
152 13 IN¥% D
2153 OB DC¥ L
@154 78 MOV AsE
@155 Bl ORA C
gl1s56 C24Fp1 JNZ QuUTES
@159 212358 7l Hs BOD%k256D+ " ' JZAP LAST LINE
@15C 71 ouTES: MOV 14.C
@15D 2B De¥ 1
A15E @5 cn B
@15F C25C31 JNZ CUTES
grez Ci PCP B
@163 DI POP )
2164 =i 9= H

B1es C9 nET



031R
031C
o31n
Q31F
0320
0323
0324
0325
03328
Q329
0324
032R
0320
032N
0330
0331
0334
0335
0337
0339
0334
0330
033k
O33F
0340
0341
0342

0343
0345
0346
03443
0349
0344
034K
Q34E
0351
03353
Q304

ES

50
1400

Fa |l
21340/
1%

RE
NAZEBO3
3cC

77

3n

63

&F
CLFa0s3
ER
21RN0A
79
E&460
FE&0Q
79
CR3IEQ3
Ad

23

R&

12

El

c9

94
CABBO3
J1A4ROMA
1EQO
T,

73

MEX IR WIp SER OSEF R

PUTUF ¢
PUTUOS

FUTUL:

.
¥
.
¥
&
¥
.
¥
-
]
¥
.
y
.
¥
A
¥

SCRLUF
DELINE?

SLUFOT

UISFLAY THE CHARACTER IN C AT THE SCREEN
FOSITION INDICATEL.

ALLUST THE CHARACTER TO CORRESFOND WITH
OUTFUT SWITCHES GREERK AND FOREAK.

M AND L MUST CONTAIN A VALIDs ON SCREEN FOINT.

REGISERS Ar Iy E AND FLAGS MODIFIED

FUSH H $SAVE HsLl FOR LATER

MOy ErH

MVT nyQ

MOy Al sCOLUMN WITH NEW CONTENTS
LXI He L INFIL

nan b( §ADDRESS OF PREVIOUS MAX
CMF M FHAVE MORE NOW?

JC FUTUWO i NO

INR A FFILL IS COL + 1

MOy Mety FNEW MAXTIMUM

neR A FBACK T COLUMN

MQu HeE FRETRIEVE FPOSITION

MOy Led

CalLl MTXAD FCALCULATE ADDRESS

XCHG FEUT IN Do E

LXI HyGREEK S$NOTE! GREEK ANDIN FOREBAK
MOV Ay §  MUST BE CONSECUTIVE
ANI AOH FLOWER CaASET

CFI &OH

MOV ArC $GET FRESH COPY

SNZ FLITUL PNOT LC SO OK AS IS

ANA M FCONVERT TO GREEK DR UC AS REQ
INX H FSAME FOR FORGROUND/RACK
ORaA M FSET INVERT/ELINK AS REQ
STAX ] FOISPLAY IT

FOF H FRESTORE HL

RET

SUBROUTINE DELINE (H=LINE)

SCROLL THE LLINE INDICATED AND ALL LINES BEMEATH
IT UF ONE LINE.

THE LLINE INDICATER BY H IS LOST.

H MUST CONTAIN A VALID LINE NUMBER BETWEEN
O AND 23 INCLUSIVE (NOT CHECKED).

THE TOF LINE IS LOST.

CPXL AND LINFIL ARE UPDATED AS REQUIRED.

Ay Iy Ey Hy L AND FLAGS MODIFIED,

MVl HeO L0 THE WHOLE SCREEN

FUSH R FSAVE THE SACRED

MVI L» 230

FUSH H $AND CURSOR FOR LATER

MOy Arl. #FIRST CORRECT LINFIL TABLE
SUR H

JZ2 SCRLST

LAT Hy LINFIL+23D

MVI EsQ sBOTTOM LINE GETS 0O

MOV Iy M #GET CURRENT CONTENTS

MY MeE SGET T M



O3EE 5h M EsD FEET NEW TO CURRENT

035a 2R DX H FNEXT ENTRY
0357 3N DR A
0358 C25303 JNZ SLLEO

i UPDATE OFXie POQINTERS

0358 (1 FOF k FRETRIEVE CURSOR
035C 212006 X1 H»CF1L  FILLINE FODINTER
Q3%F OEQ3 MVUI CrCPFNUM SFODINTER COUNT
Q3sl 78 MOV ArR rl.INE MOVED
0362 BRE gLUFL:  CMF M FWAS FOINTER MOVED
Q3463 N264703 JNE SLUF2 §NO
0346 35 DCR M FMOVE UF ONE |LINE
03467 23 SLUP2E INX H sON TO NEXT FOINTER
0368 23 INX H
0369 0N LR C s IF ANY
0346n C26203 JMZ SLUF1

FFINALLY DO THE ACTUAL SCROLIL.
034601 60 SLUF4: MOV Hr R $FIND ARDRESS
034E ZEQD MVI LsQ
0370 CIOFAOIZ caLlL MTXAD
0373 3E17 MVUI Ay 230 FHOW MANY LINEST
037% %0 Sl B
0376 47 MOV BrA
0377 ER XCHG FDESTINATION IN DE
0378 05 SLUFS:  DCR B JDONE. YETT
0379 FIEQO3 J SLIIN4 fREST IS8 COMMON
037C 218000 LXI Hs 1280 SOFFSET TO SOURCE
Q37F 1% DAL X
0380 ES FUSH H FSAVE FOR NEXT TIME
0381 CIEDO3 CakL MOVE0 sCOFY LLINE UP
0384 1 For I FNEW TESTINATION
0385 C37803 JFP SLURS
0388 1 SCRLET: FOF 3 fCLEAN STACK
0389 324R04 8ThA LINFILA230 sROTTOM LLINE IS EMFTY
038C C34D03 JMFP SLUF4

sSUBRDUTINE SCRLDN (H = LINE)

§ SCROLL INDICATED LINE AND ALL LINES BENEATH IT
§ DOWN ONE 1LLINE.

f H MUST CONTAIN A VALID LNE NUMRER (O ~ 23).

¥ CPxl. AND LINFIL ARE UFDATED AS REQUIRED,

¥ Ay FLAGSy Dy Ey H & L MODIFIED.

038F C5 SCRLING FUSNH B F8AVE THE SACREL

0390 2E17 MV I Ly 23D

0392 ES FUSH H FOAVE ARGUMENTS FOR LLATER

0393 7N MOy Arl PHOW MANY LINEST

0394 94 Sup H

0395 CAEB03 JE SCRLET  sROTTOM LLINE IS SFECIAL
FUFDATE LLINFIL TABLE

0398 214B0A .XI My LINFTLA423D

639R 2R SLIONGD DEX H FPICIK UF NEW VALUE

Q39C 54 MOy s

G390 23 INX H #OAND PUT IT WHERE

DAFE PR MO My D ¢ 1T BELONGS



Q39F
03n0
Q3N
DEA4

CANG
Q3A7
0348
ik
DEAD
AnE
(EAF
DER2
O3R3
D3RS
GRRY
O33Ry
ORGE?
O3kA

GARD
GERE
O3BF
QALY
GECL
OAC2
33
O304
G300
G307
Q308
309
300
Q3L
O3CE
O3CF
Qing
Q3NE
GEDS
GANn7
O3ANA
D3R

2R

AN
GRYBO3
A&H00

Ik

]
AL200M
QEQ3
FE
B

DAl o3l
B
DRERZ03
34

23

2

On
C2aD03

Ci
79
QY
47
AF
El

SEO00
1F

B
2H4C0A
1e

E.E

0%
FADEQZ
SLBOFF
1o

ES
COEDO3
I
CACEOE

214F00
19

112050
73

DX
neE
N
MUE
FLPDATE
FOF

P

LXT
MU
Moy
i
W

M
JNC
TN
ITMX
INX
neR
WNE

SLLONL

HLIONZ

s 00 THE
FaF
Moy
sUR
Moy
XRa
ORA
RAR
MOV
MVI
RAR
My

LT

han

XOHG

SLION3:  DCR
M
LXI
DAL

FLISH
Cal.L

FOF
JMF

p BLANK
L.XT
DT

SLINA

SLNT

SUBROUTINE

¥ MOVE

THI

H

&
SLIING
My O

FNEXT ENTRY
vANY LEFT?
¥OYES.

sCLEAR LAST ENTRY

CHARACTER FOINTERS

I

In
HeDFIL
CrOFNUM
My M

I

et T
E
SLION2
M

M

i

™
SL.IONL

ACTUAL
)21
Ay
B
e
A
C

s
Ar(

Erdy
MTXAT
1

)t

S04
Hy 1281
I

H

MOVE0

It

SLING

[ ENE

He 790
11

PRETRIEVE FARAMETERS

rLINE POINTER

fLLINE FOINTER COUNT

sGET FOINTER

FARODVE TOFP LIMNE®

FYESy MO CHANGE REQ

0N OF BELOW ROTTOM LLINE?
¥ OYESr NO CHANGE REQ
FMOVE FOINTER DOWN 1
SNEXT POINTER

L.INE

$ANY LEFT?

FYES

B5CROLL

SRETRIEVE PARAMETERS

sLINE COUNT IN R
sMOV AYC W/ LY CLEAR

sMULTIFLY LINE BY 128

sFINAL LINE OFFSET
BASE ANDRESS
sDESTINATION ANDRESS
yGOES IN DE

s DONE YET¥

sYES
FUF & LINE

¥ SAVE FOR NEXT

sCOFY A LINE
sRETRIEVE LAST SOURCE
FAND TRY AGAIN

sALE0 USED BY SCRLUP

OeEQLELCOHY T ¢

MrE

M

]
SIS
B

MOVEO (DE=DESTINATION
80 CHARACTERS FROM ADIRESS

BLAANK T
SNEXT
SIF ANY

sRESTORE SACRED

HL=S0URCE

IN HL TO THE ATD



§ IN DE,
§ Ar Uy Ey FLAGS, H AND L MORIFIED.
03ED CS MOVBO!  FUSH R
O03EE 0650 MVI Er8ON
Q3F0 7 MOVEBL: MOV ArM
03F1 12 STAX I +COFY TO GOAL
03F2 23 INX H FNEXT SOURCE
Q3F3 13 INX D # AND DEST
03F4 05 DER B FANY MORE?T
03F3 C2F003 SNZ MOVEIL. 5 YES
03F8 C1 FOF E
03F9 9 RET
FSUBROUTINE MTXAD (H=LINE, L=COLUMN)
§ CALCULATE ADDRESS FOR LINE/COLUMN IN Hsl.
§ ALL REGISTERS EXCEFT B & C MODIFIED.
03FA 3ARCOA MTXaD: LDA WIDTH 40 OR BO WIDE?T
03FD FE29 CFI 410 15 IT 40 OR LESS?T
03FF D20504 JNC MTXAO # NO.
0402 7I MoV Arl FMULTIFLY COLUMN BY 2
0403 87 ALDD A
0404 &F Mav LA
0405 7C MTXAQY MOV ArH s TAKE LINE NUMBR
0406 29 DALD H FCOLUMN % 2
0407 R7 ORA A fCLEAR CY S0 CAN GET
0408 1F RAR i (LINE+COLX%2)/2
0409 47 MOV Hré
0404 71 MOV ArL
0408 1F RAR
0400 &F MOV LA
040D EB XCHG FDE = LINEX128D + COLUMN
040E 2A4C0A LHLD MTXAT FALR OF LLINE Oy COL O
0411 19 DAD n sDESIRED ADDRESS
0412 C9 RET

FSUBROUTINE PUTIN (H=LINE, L=COLUMN)

¥ MAKE ROOM ON A LINE FOR & NEW CHARACTER

¥ IF LAST CHARACTER FOSITION ON THE LINE IS
P NOT A SFACEy HAS ND EFFECT.

; LINFIL AND CFP¥C ARE UFDATED AS REQUIRED.
# Ar Dy E» FLAGSy H & L MODIFIEL.

0413 QE20 FUTSFCE MVI Cr’ F INSERT A SPACE

0415 CS FUTING FUSH B

0414 ES FUSH 5

0417 ES FUSH H FSAVE EXTRA FFOR LATER
0418 113404 LXI Dy LINFIL FCHECK IF ROOM FOR ANOT
041E &C MOy LyH

041C 2600 MVT HyO

C41E 19 AR o FLOOK WP CURRENT FILL
041F Di FOF n sGET LINE AND COL

0420 2ABLCOA L.0A WIDTH #$FULL LINE SIZE

0423 RE CHP M I8 THERE ROOM?

0424 CA3504 Ny FUTIO §F NO

0427 34 INR M FUFDATE LINFIL



0428 7E MOy Ay M s INSERT AFTER LINE END?
0429 RR CMF E
Q420 N2IL04 N FUTIn o NO
Q420 73 MO My sTHIS CHAR I8 LAST
Q42E E1 FOr H sWHERE DOES IT GO7?
042F CHFAOS Gl MTXAL
0432 71 MO Mol FOTUFE 1T
o433 C1 FOF I
0454 C9 KET
FCANT RE GONE
0435 1 FUTIO! POF 15 FLLEAN UF STACK
0434 (1 FOF B
0437 09 RET
FOHIFT THE LINE OVER ONE COLUMN
0438 93 FUTIAY  BUR E FNOW MANY COLL NEED SHIFTING
Q439 47 MOy EBrA FSAVE COUNTER IN E
(434 ER XCHG FGET IN FOSITION
043E COFAO3 CalL MTXAL sFHYSICAL ADDRESS OF IMSERT
C43E 7 FUTID: MOV Ao M FGET OLD
Q43F 71 MOy MyC $STUFF WITH NEW
0440 4afF MO Crdy FMAKE OLD NEW FOR NEXT
0441 23 ThNX y FNEXT COLLHMN
0442 3IARCOA L.OaA WInTH JLOW RESOLUTION MODE?T
0445 FE2%9 CET 410
0447 N24R04 NG FUTIC ¥NDy OK AS IS
Qa4n 23 INX H FEVERY OTHER
044R 05 FUTIC: DCR B FANY LEFT?
Q240 FR3E04 JF FUTID FYES
¢FIX CURSOR FOINTERS AFFECTED
044F C1 FOF B FOET JURSOR
0450 212004 .XT HyCRLL  SCHECK IF ON LINE
0453 1603 MY I DCPNUM FTNIT COUNTER
0455 7E FUTIED MOV e M FWHICH LINET
Q454 B8 CHF E FTHE ONE MOVED?
0457 CALZ04 JZ FUTIF $YES, CHECK IT our
045a 23 FUTIHE TNX H FMMOVE TO NEXT
0458 23 INX H
043C 1% LCR n FANY LEFT TO CHECK?
0450 29504 JNZ FUTIE FYES
0440 C1 FOF B FRESTORE SACRET
0461 C9 RET
0442 2B FUTIF:  DCX H sBACK UF TO COL
Q0463 7L MOy AyM
0444 RY CMF oo $TO LEFT 0OF INSERT?
G465 N27204 NG FUTIG # YESy NO CORRECTION REQ
0448 34 INR M #MOVE QOVER ONE
0467 JARCOA LIA WINTH sCHECK FOR IN RANGE
0460 RE CE M
D441 C27204 JNE FUTIG §OK
0470 Z4FF My MsOFFH  cFLAG AS OFF (SHOUWLD NEVER HAFFE
Q4732 23 FLUTTIGEES  INX H FRACK TO LINE
O473 CARER04 S FUTTH 0 NWEXT
FRHEROUT TNE SETCON (B=COMMAMTy =PARAMETIR)
¥ CROCSE0R FOR CONFICGaTION SWITLHES
# USES TARLE SETTAR FOR DEFINITIONS.



0474
0477
047%
0471
047C
047E
047F
0480
0482
0485
0484
0487
0488
0489
04A8A
048K
048C
048E
0490
0421
Q0494
04964
0497
0498

0499
G424
o4%L
0490
049E
049F
04A0
0441
0444

04A%T
C4AH
04A8
0449
GAAL

0AAD
GAAE
L4

78
E&SF
né41
8
FE14
no
5F
15600
215505
19
i9
BE
23
T4
ER
79
E&7F
L&30
57
F29404
Cée60
SF
E?
ce

7A
FE10G
no

Q7

o7

o7

07
324T10A
ce

7t
FEL?
noe
FACA0A
9

7
FEL1D
ne

CaALLE SETTAR ROUTINES WITH
B=COMMAND C=FARAMETER
[=PARAMETER- "0 1
E=FARAMETER~"0"+ &0 HEX TF I NEGATIVE
ALL REGISTERS MORIFIED

gy MOe MR wER @R

SETCON: MOV AVE PVERIFY VALIIN COMMAND
ANT 5FH 5 INSURE LG
sux ‘h’
R4 3TO0 SMALL.
CFI (SETEND-SETTAR) /2
RNC TOD LARGE
MOV Erf sCALCULATE ENTRY
MYI o0
LXI H»SETTAE
DALY I
DAL i 72 BYTES/ENTRY
MOV EsM SFICK UF ADDIRESS
INX H
MOV oM
XCHG
MOV ArC $CALCULATE FARAMETER
AN 7FH 3 VARIANTS
SUY ‘0’
MOV I A
JF SETCO
ADlT 40H
SETCO: MOV ErA
FCHL 560 TO IT
SETNOT?! RET #UNDEF INED'>s IGNORE
; SETCON CALL ROUTINES

+SET ALT-2480 BASE ADDRESS

SETARBR! MOV ArD
crx 10H FMAKE SURE VALID
RNC FIT ISN'T
RLC sTIMES 16
Ri.C
RLC
RLC
s5TA MTXAT+1 #NEW HWIGH ADDRESS BYTE
RET
FSET OFFROT SWITCH
SETROT! MOV Al
CFX 250
NG FILLEGAL
STa OFFROT
RET
FEET OFFTOF SWITECH
SETTORY MOU frefl
Crs A0



04%1
0414

O4RS
0486
0418
04RK
O4EE
0A4C1
04C?
0403
04C4
0407

04C8
Q40C9
04CE
Q4CE
0401
0414
G405
Gans
Q407
¢G40a

O40E
0400
04L£Q

04E1
04E3
O4E 4

O4E7
04E®
QAET

QA4
Q4EE
OaF 1

04F 2
04F3
04F 6

04F7

J2C30A
e

7
FEQL
CAaC404
JARCOA
DAC404

.....

32050/
cy

74
FEOL
CaAnzo4
3ABCOA
DADTO4
2F

3C

3cC
320504
Ce

3EPF
J2RDOA
ce

SEDF
JI2RDO0A
Ce

3EFF
J2RN0A
ce

7H
A2RCON
e

7
325506
cy

215704

8TA
RET

¢oMov
CFI
JZ
(9 11
JC
Cia
INR
INR
SETROT STa
RET

3
§
.
¥
.
§
T

SETR

QFFTar

SET OFFRT SWITCH
1 SETS TQ 1
2 4+ 8ETS TO 1-WINTH

e LI
1
SETRO
WIDTH
SETRO

A
A

QFFRT

SEET OFFILFT SWITCH
H SAVE ACTION A8 SETRT

SETILFT: MOV
crI
JZ
LA
JC
CMA
INR
INR
SETLO! STA
RET

FSET GREEK FOR

SETGRK: MVI
8TA
RET

ArD
1
SETLO
WIDTH
SETLO

2]
A
OFFLFET

Ay ?FH
GREENK

§1-WIDTH

0 SETS TO WINDTH

GREEK TRANSLATION

§8ET GREER FOR UFPPER CASE ONLY

SETUCT  MUI
S5TA
RET

A ODFH
GREEK

ySET GREEK FOR NORMAL LOWER CASE

SETLGE  MVT
ETA
RET

JSET DISFLAY WIDTH (LINE

SETWEHT MOV
5T
RET

FREF INE
SETEURS MOV
5Ta

RET

s NEFINE
SETESC: LXI

ArOFFH
GREER

A
WIDTH

A NEW CURSOR
Ay C
CURSOR

A NEW ESCaAPE
Hr ESCAFE

LENGTH)

CHARACTER

ATTM

XON OR

XO0FF



Q4Ff
Q4L i
Qs
NHO3
LG4
0509
QB0

O50F
6510
0512
0513

0514
0315
0%ils
0517
051A
6H1C
O51F

Q320
0521

0522

0523
0525
0526
0527
0528
052k
0520C
052F
0532
0535
0538
053k
053E
0541
0544
0547
03544
054R
O54E
Q551
0554

CIOF0H
21E00A
C30F0%
SLE10A
C3GFO5
215206
CEOF05

79
E&7F
77
Co

76

R7

2F
CAlCosS
3EDF
32930A
ce

7hH

K7

F8
FEO3
o

E S

ac
J2540A
3C
210104
CA3BOE
21CE0A
FA3ROS
211COR
22B30H
203204
222004
21&10A
22BE0A
AF
3246008
32EC0A
J2500/
e

5]

&

&

S

y
GETTTY!?

ETATT

ETXFF 1§

ETXiME

ETCHR:

FSET INFUT TTY LOCK

A
¥
a
y
-

¥

SET

JMiE
lL.XT
T I
LXIT
JME
LXI
M

MOy
ANT
MOy
RET

OFF
MOV
ORA
CMA
Jz

MUY
5TA
RET

INF
g =

L T

P

SETMODE : MOV

my WIR e caw

ORA
RM
CPI
RNC
CMa
INR
5ThA
INR
XTI
JZ
X1
Ji
XTI
SHELD
LHLD
SHILD
L.XI
SHILLD
Xk
876
STa
8TA
RET

FLOOKUF

FORM

SETCHR
FedTTN
SETCHE
Hoe X{OFE
SETCHR
Hy X[IN

SETCHR

Ayl
7FH
My

FNEW CHARACTER
FNO PARITY ALLOWED

IF Oy OTHERWISE ON.

ArD
P

SETLK

ArOUIFH
UCLOCK

UT MODE

FULL DURLEXy

BLOCK MODE
Ayt
A

3
A

FINIX
A

He CONTAE

SETMF

Hy CONERLK

SETHF

Hy HOCON

ECONAT
CURSAT
Cr1e

He LINRUF

LBFTR
A

LECNT
LIOONE
EDONE

TARLE SETTAR
CONFIGURATION SWITCH

AT IS
ANIRESS
ADDRESS

FASSUME OFF

FTURN ON

1= HALF DUPLEX

FSET FLAG

FSET ECONTAE TO MATCH

FASSUME FRUx
FMAYBE BLOCK?

¥FMUST BE HALF TUFLEX

FXMIT POINTER

fLINE BUFFER FQINTER

SLINE BUFFER FIlL COUNT

FNO LINE AVAIL
FNO BLOCK avalL

FOR SWITCH ‘s’
PFOR SWITCH “me

SETTING DEFINITIONS



0355

0557
Qa5%
OG5SR
055D
055F
Qhisl
0563
Q565
08467
05469
054K
0580
056F
0371
0573
0575
Qo777
0579
Q37E
0570

0&BZN
0580
0581
0582
0585
0584
058y
05ac
058F
0590
0593

P04
AS04
FR04
E704
F704
0305
neo4
E104
Fuo4
EnO4
S804
£804
2005
090%
¢804
o304
FHO4
BRS04
1405
Al04

2HR50A
7C
B3
CAaRs0s
=9
2A3204
Cconeo?
COFa03
4E
SAES0A
47

s ar

SETTARYE

SETEND?

oy e

“
7
»
¥
»
E
&
?
&
¥y
a
4
a
y
a
’
-
¥
a
¥

INFIDX?

INFIHCS

ETEC,
BETEND MUST BE DEFINED TO SET TARLE LENGTH.

o SETADR #A=8ET 2480 ADDRESS

Ll SETBOT  sB=SET OFFROT SWITCH

Tl BETCUR  #C=8ET CURSOR CHARACTER

L SETIC FLh=NISFLAY LOWER CASE AS LC
D SETESC $E=DEFINE ESCAFE CHARACTER
Duw SETXFF  #F=DEFINE XOFF CHARACTER

N SETGRK  3G=IISFLAY LOWER CASE AS GREEK
il SETUR FH=DIEFLAY LOWER CASE AS UPFER
[ BETATT  FI=OIFINE ATTN CHARACTER

T SETWIH  #J=8ET DISFLAY WIDTH

i SETNOT  #K=

N SETLFT $5L=8SET OFFLFT SWITCH

[t SETMODE $M=SET INFUT MODE

[ SETXN N=DEFINE XON CHARACTER

Dig SETNOT 0=

Thiad BETNOT  §Fm=

%) SETNOT  #Q=

il SETRT FR=GET OFFRT SWITCH

I SETTTY $8=8ET/RESET TTY LOCK

I SETTOF 3T=S8SET OFFTOF SWITCH

s 0 fEND OF TABLE

(Rt 2t 3t $ 32t d $% 833§

INFUT SUBROUTINES

SUBROUTINE INFOX

HASIC KEYBOARD READ ROUTINE
RETURNS NEXT USER KEYSTROKE IN A
FLASHES CURSOR TO FROMFT USER.
CHECKS FOR SFECIAL CHARACTERS
SETC~SET CONFIGURATION SWITCHES
ATTN-RETURN TO MONITOR
XOFF-HALT OQUTEUT,
XON ~RESUME QUTFUT
Ar Dy Ey FLAGSy H AND L MODIFIEID.

LHLI INTRAFF  FCHECK FOR SFECIALS
MOV ArH

ORA I-

JZ INFIIK FFROCEED

FOHL sCHECK IT QUT

LHLI CURSAT FGET CURSOR

CAl.l. TSTCUR  MAKE SURE ON SCREEN
CALL MTXAI §CONVERT TO ADDRESS
MOV CoM FSAVE CURRENT CONTENTS
LIa CURSOR & TIN Cy CURSOR CHAR
MOY By s IN FE

FWALT FOR USER INPUT

FREGLISTERS ARE SET UF A8 FOLLOWS!
¥ E=CURS0OR CHARACTER



0594
0597
059A
059C
0590
03480
0%5A3
05A4
05A7
05AA
05AR
OSAD
05B0O
0GEL

05E4

——b osES

ooE8
OSRY
OORC
OS5EBE
0SEF
05C2
05C3
05C4
05C7
05C8
05C%
05CC
05SCE
0Sni
osn2
osn3
0SDé
0s5D7
03DA
OSDE
111

oSnD
OSDF
OSE2
0SE4
QSES
0SE?
O5EC
OSED
O5EE
Q5EF

CoAS0Y
C2R405
3EB0O
30
C29CO%5
JALP0A
30
325904
C2AR0G
70Q
FEBO
C2R105
71
C39405

71
Cnoaol

AF
214F0A
E47F
BE
CADZ07
23

RE
CACO07
23

BE
C20105
3EFF
C3IN705
23

EE
C20005
AF
324E04
AF

37

Co

FE7F
CAEEQS
E660
EE&D
C2EE0S
345304
Al

4F

79

Co

SEF AP mp

C=0RIGINAL SCREEN CONTENTS AT CURSOR FOS
HL=ADDRESS OF SCREEN CHAR CORRESFONDING
TO CURRENT CURSOR FOSITION.

FANYTHING AVAILARLEY
FFINALLY
FRILL SOME TIME

s BUMF FLASH COUNTER

iTIME FOR CURSORT
$YES

sTIME FOR CURRENT?
#  NO

tKEEF TRYING

$GET A CHARACTER AND CHECK IT OUT

INFDO: CALL STFLX
JNZ INFDD
MVI Ay 8OH
INFD3: TCR A
JNZ INFD3
LOA FLASH
INR A
STA FLASH
JNZ INFLD
MOV MeH
INFD1: CFI 80H
JNZ INFD2
MOV MrC
INFDZ2!  JIMF INFDO
INFOD: MOV Ml
CalLl INKED
MOV CrA
LXI HsSETC
ANI 7FH
CHMF M
JZ RSETC
INX H
CMF M
Wz BREAR
INX H
CMF M
JNZ INFIE
MVI A OFFH
JMF INFOF
INFOE: INX H
CHF M
JNZ INFDZ
XRA A
INFIIF ! STaA XOFFD
INFDG: XRA A
STC
RET
INFDZ? CPI DEL
JZ INFTM
ANI &0H
XRI &OH
SNZ INFDU
LDA LUCLOCK
ANA C
MOV T
INFRIU? MOV Ayl
RET

§RESTORE DISFLAY

yGET USER INFUT

# ALL REGISTERS EXFENDAELE

F SAVE USER INFPUT

fCHECK IF SFECIAL

s REMOVE FARITY BEFORE CHECKIMG
$SETCT

¥ YES
FATTNT
§YES
i XDFF?
#  NO
¥ YES
FXONT
y NO

+CLEAR FLAG
iSET XOFFED AS REQ.
fRETURN NULL
# BUT WITH CY SET

FSFECTAL CASE

# NOT REALLY LC BUT IS.
#LOWER CASET

iCLEAR CY REGARIN.ESS

$0K AS IS

$FIX UF AS REQUIREL

$SET UF FOR RETURN
§NOTE: CY MUST EE CLEAR



05F0
O5F3
QoF 4
05F7
05Fa
OSFE
OGFC
Q5FF
0602
04603
0404
0607
04609
060C
0&60F

0s810
0613
0614
0614
0617
0619
041C
Q61E

0621
0624
0627
06249
0429
062C
0462F
0630
0631
0633
0634
0637
04639
Q430
063E
0641
04643
Q646
04648
064k
064E
04651
0652
0653
0635
G438
0465A

3A5C0A
B7
CC10046
2ASEQA
7E

23
22FE0A
2148004
33

cCo
215C0A
3400
218104
225E0A
c?

Co700s5
47
E&7F
4F
FE7F
CASDO6
FELS
CABR04

ChoGO2
2A5EQA
70

23
22BE0A
214004
7E

34
FEAF
CAS206
79
FEOD
CASB04
FEL1R
CA44608
FEQA
C21004
3EFF
325C0A
21610A
LATEOA
ce

79
FEOD
C244604
3E0A
C31306

FHALF DUFLEX INFUT FROCESSING

¥

INHDX

LA
ORA
CZ
LHLD
MOV
INX
SHLID
XI
IICR
RNZ
LXI
MV I
LXTI
SHLD
RET

LIONE #GOT A LINE YET?
A
INHDY s60 READ ONE
LEFTR FBUFFER FOINTER
ArM FGET NEXT CHARACTER
H FUFDATE FOINTER
LEFTR sNEW FOINTER
HyLBCNT iCHARACTER COUNT
i § IS5 ONE LESS
sDONE IF NOT LAST
Hy LDONE $RESET TO EMPTY
MrO
Hel INBUF
LEBFTR

SFILL UF THE LINE EUFFER

INHDY:
INHDO !

CaLL
MOV
ANI
MGY
CFI
Sz
CFI
JZ

INFIOX sGET A CHAR

BeA s SAVE ORIGINAL
7FH tCLEAR PARITY

C-A # AND SAVE A COFY
DEL. sRUBOUT?

RURBBUT § YES

NAK FLINE CANCELT

CANCEL § YES

A0 CHAR TO RBUFFER AMI ECHO IT

INHDZ S

IMHI 3

INHIC

CallL
LHLLD
MOV
INX
SHLD
LXI
MOV
INR
CFI
JZ
MOV
CFI
JZ
CF1
JZ
CPI
JNZ
MVI
STA
LXI
SHL.I
RET
MOV
CFI
JNZ
MVI
JHF

ECHOCH SECHO IT

LEFTR yRUFFER FOINTER
M: R sFUT IN BUFFER
H FNEXT

LEBFTR iNEW FOINTER

Hs LBCWNT #CHAR COUMTER
ArM

M sRUME IT
LINSIZ—~1 #FULL LINET
INHDL §YES

ArC sGET COPY WITHOUT PARITY
CR FCARRIAGE RETURNT

INHOC # AFFEND A LINEFEED

ESC FESCAFET

INHDOZ # END THE LINE

LF *L.LINE FEER?

INHIDY i NO»r GET ANOTHER CHARACTER
AYOFFH  #SET LINE COMFLETE FLAG

LUONE

Hs L INRUF FRESET BUFFER FOINTER
LEFTR ¥ TO SCAN BUFFER

ArC FTEST FOR CR

CR ¥ WHIH IS A SPFECIAL
INHIZ # CASE IN LINE OQVERFLOW
AvlF FAPFEND A LINEFEED

INHDO



04650
04640
06461
0662
04465
0844

04649
V66A

Q&L6R
0&6E
0671
0672
0674
0677
0678
0674
0s7C
0&67F

0682
04685
04687
0488
0680
04BE
048F

0692
04693
0694
0697
0698
04699
0494
o&a%L
0469E
0469F
0&A2
06A5

0&6A8
06AR
0&6A4C
0&AF

O&R2

216004
7E

B7
CAlL004
35
2ATEOA
7E

2R
223E0A
213204
35
OE20
coo002
35
E&&0
3EFF
CA&EQS
C31004

213204
QE20
35
FA206
Cnooo2
35
C387046

34
AF
326004
23
4E
47
21340A
0%
77
214104
225E04A
C31006

JASNOA
B7
CC4RO7
2A2C0A
G

FRURQUT LAST TYPER CHARACTER

RUBOUT: LXI HyLBCNT sFIX CHAR COUNT
MoV ArM
ORA A FANYTHING TO DELETE?
JZ INHIDY #NO
LCR M FONE LESS CHAR IN RUFFER
LHLD LBFTR $FIX POINTER
MOy ArM FCHECK WHAT I8 GETYING ZAFPED
nex H
SHLI LEPTR

INHIR? LXI HsCURSC iRACK UF ONE SPACE
DCR M iNOTE: THIS ALGORITHM IS NOT
MVI Cs’ § GOOD WITH TAES
CAlLlL. ECHOCH
DCR M
ANI &0H fWAS IT A CONTROL CHART
MVI AsOFFH # IF S0y REPEAT TO0 DELETE
JZ INHDR § THE FPRECEEDING UF ARROW
JMF INHDY FPROCESS NEXT

FCANCEL THE ENTIRE LINE TYPED
§ NOTE: IF LINE HAS OVERFLOWELD ONTO NEXT LINEs
8 THIS ALGORITHM WILL NOT CLEAN UF FPREVIOUS FRYS

CANCEL ! LXI H» CURSC 5CURRENT COLUMN
MVI Cy? 7 SFILL WITH BLANKS
INHDO: LCR M §BACK UF
JM INHIE fALL DONE
CAaLL ECHOCH §BLANK IT
LCR M
JMF IMHDD sREFEAT TO CdL O
FRESET POINTERS aAND COUNTERS
INHDE? INR M §iFIX UP CURSGR
XRA A
5TA LBONT #NO BUFFER CONTENTS
INX H FWHAT LINE DID WE ZAF?
MOV CrM
MOV ByA §SET AFPPROFRIATE ENTRY
LXI HyLINFIL # IN LINFIL TABLE TO
nAaD H ; ZERO
MOV MsA
LXI He LINRUF
SHLID LBFTR FRESET FOINTER
JME INHIY FNEXT CHARACTER

BLOCK MODE INFUT ROUTINE

s Emr u»

INEBLK?! DA ROONE fGOT A4 BLOCK YET?
ORA A
cz INELN #  NOs GET ONE
LHLT CFicC fGET “AT7 FOINTER
MOV ArH fCHECK IF ON SCREEN



06E3
04BS
046ERB
06RY
O6RL
Q&EF
0602
06C3
0604
0&C7
0408
04CE
06CE
Q040F
04600
066
044
06D7
04DA
046DD
06DE
Q6EQ
06E1
Q/ER
Q4E3
06E&
06E?
0&6EA
Q6ER
Q4EE
O&EF
06F1
C&F 4
06F5
0&6F &
06F7
06F8
046F R
06FC
0&6FI
0700
0703
0706
0707
0708
070r
o7ocC
070K
070F
0710
0712
0715
0717
0718
071E
o71cC
071F

FE18
D2CEROS
RS
F2C206
210000
222004
ER
2A2E0A
7C

BS
FE106
2AZ2ECA
7C

BS

3C
C20706
210000
222C0A
215004
7E
3400
ce

76

EC
DAEEOS
C2CRO&
7R

an
D2CRO6
44
04600
213404
0%

7E

EB

2C
222004
20

BN
CaAQCDH?
DAOF Q7
CDFAQ3
7E

B?
FAL1BO7
ce
JEQD
ce

24
2E0Q0
222C0a4
3EOA
ce
212C0A
35
2A2C0A
2C

INELO?

INRLZ?

INBLUZ

INBL1S

INBL2:

IMNEL3:

INEL 4

INELF?

INELS

CFI
JNC
OR
WJF
LXI
SHLD
XCHG
LHLD
MOV
OR&
JF
LHLD
MOV
ORA
INR
JNZ
LXI
SHLD
LXI
MOV
MVI
RET
MOV
CMF
JC
JNZ
MOV
CHF
JNC
MOV
MVI
LX1
nAD
MOV
XCHG
INR
SHLD
ICR
CMF
JZ
JC
CaLl
MoV
ORA
JiM
RET
MVI
RET
INR
MV1
SHL.I
MVI
RET
LXI
NCR
LHLD
INR

24N #0FF BOTTOM OR TOF?
INBLZ fYES. FATAL ERROR
L 1S5 COLUMN FOSITIVET?T
INRLO $SEEMS TO BE
Hr 00 §START AT COL O LINE ¢
CFiC

FFUT AT IN DE
Cr2C sGET LAST POINTER
ArH $IS 1T OFF SCREENT
(1
INEL 1 FSTILL ON SCREEN
Cr2C f+COPY END POINTER TO

AsH # AT POINTER UNLESS

L # WOULD BE OFF SCREEN
A # IN WHICH CASE GO BACK
INBLU # TO LINE O COL O

Hy 0000H

CFic

Hy ROONE FRESET BDONE

ArM FWHILE PICKING

Ms0 # UF TERMINATOR.

A FTEST FOR END OF TEXT
H +HOW DO LINES COMFARE

INRL2 sNOT DOWN TO LAST YET

"INBLZ FWENT TOO FAR!

ArE s COLUMNT

L

INBLZ sTHAT’S AlLL FOLKS

€D FCURRENT LINE

Bs0 FANY DATA LEFT ON IT?

He LINFIL

B

ArM §CHARACTRS ON LINE
SMEANTIME. . .

8 ’ SET POINTERS FOR

CFiC ; NEXT ITERATION

L FBACK TO PRESENT

L FFPAST ENDI OF LINET

INEL3 #SENDN CR
INBL4 §SEND LF
MTXAD #SEND NEXT CHARACTER

ArM

A F BACKGROUND?
INBLF FYES.,

ArCR fCARRIAGE RETURN
H sHOWN 1 LINE

LeQ sFIRST COLUMN
CPiC sNEW AT FOINTER

AriF FRETURN LF

HyCF1C FBACK UP TO CHECKED

M

CFP1C $SKIF TO NEXT FOREGROUNI
L i FIELD



0720 222C0A SHLD CF1C #TRY NEXT CHARACTER

0723 3E17 MVI Ar 23D sCHECK FOR OFF BROTTOM
0725 RC CHF H
07246 3EO? MVI ArHT FASSUME OFF
0728 I8 RC ‘
0729 4C MOV CrH FHOW LONG IS CURRENT LINET
0724 04600 MVl By»O
072C ER XCHG
072D 21340A LXI He LINFIL
0730 09 AL E
0731 7R MOV ArE sLINE LENGTH
0732 BE CHF M s TRIED THEM ALLT
0733 EB XCHG
0734 D24207 JNC INBLS FYES. NEXT LINE
0737 CIFAO3 CaLL MTXAD s CONVERT TO ADDRESS
0734 7E MOu ArM # FORGROUNDT
0738 B7 ORA A
073C FA1CO7 JM INELS iNO» TRY NEXT
073F 3E09 MVI ArHT
0741 €9 RET
fMOVE DOWN TO NEXT LINE
0742 24 INBLG&: INR H
0743 2E00 MVI L:0O +RESET COL
0745 222C04 SHLD cF1C
0748 C31807 JHP INELF

sACCEFT A BLOCK FROM THE KEYEBGARD

074B 242C04A INEBELN: LHLD CF1cC PIF START FOINTER IS

074 7C MOV ArH $ OFF SCREENy RESET TO HOME
074F EBS ORA L # BEFORE FROCEELIING
6750 3C INR A

0751 C25A07 JINZ INRLL F0R AS I8

0754 210¢00 LXI Hy0000H SRESET REQUIRED

0757 222C04A SHLD CF1C

0754 CI7D05 INEBLL: CaALL INFDX sGET A CHARACTER

075D E67F ANI 7FH iCLEAR FARITY

075F 4F MOV CrA $SAVE A COFPY

0760 3A560A LDA FIXUP FWAS PREVIOUS AN ESCAFPET
0763 HB? ORA A

0764 3EO0Q MVI ArQ $CLEAR FLLAG REGARDLESS
0766 325604 STA FIXUF

0769 CA7007 JZ INBLM #NO FIXUP REQUIREL
076L 79 MOV ArC JFATCH IT UP

0760 F&80 ORI 80H

076F 4AF MOV CrA

0770 79 INBLM: MOV ArC sGET A COPY

0771 21570A LXI HyESCAFE 3GOT AN ESCAFE?

0774 HE CMF M

0775 CaA8%907 JZ INBLE FYES

0778 23 INX H sGOT AN ENDN OF TEXT?
0779 BE CMF M

0774 CAPA07 Jz INBLT Vi YES

0770 EEBO XRI 80H FGOT SET STARTT

077F HE CMFP M v =ESC EOT

0780 CA9107 JZ INELV iYES

0783 CDOOO2 CALL ECHOCH JECHO IT



0786 L35A07 JMF INELL FAND GET ANOTHER

0789 3EFF INBLE? MVI ArOFFH  $SET FIXUFP FLAG

O78RB 3256064 8TA FIXUE

078E C35A07 JME INELL $GET ANDTHER CHARACTER
07?1 2A320A INBLYV:  LHLD CURSAT #8BET START MARKER

0794 222C0A SHLD CFicC

0797 C35A07 JHF INBLL $GET THE NEXT

0798 79 INERLT: MOV ArC FSET BUFFER READY FLAG
0728 325D0A 5TA BDONE

079E 2A3204A LHLD CURSAT FSET END MARKER

0741 222E04 SHLID CF2C

0764 (9 REY

FINFUT STATUS ROUTINES

§ RETURN A=0 (Z=1) IF NO CHAR AVAILAELE

$ RETURN A=FF(HEX) (Z=0) IF A CHAR IS AVAILABLE
L A AND FLAGS MODIFIED.,

FFULL DUPLES INFUT MODE

07A5 CS STFOX: PUSH B sEXTERMNAL INTERFACES ARE
07a6 DS FUSH D # INHERENTLY UNTRUSTWORTHY
0747 ES FLUSH i
0748 CIO301 —— - CALL JAINKES FREYR0ARD READY?
07AaR E1 FOF H
07aC In1 FOF I
o7all C1 FOF <]
07AE C3BAO7 JMF STHIR sTEST FLAGS
sHALF DUPLEX INFPUT MODE
0781 3ASCOA STHDX: LDA L.IONE FSEEN TERMINATOR YET?
0784 C3BA0O7 JHF STHIER +SET FLAGS ACCORDINGLY
#BLOCK INFUT MODE
07B7 3ASDHOA STBELK: LA BEDONE F'END OF TEXT’ ENTERED?
07BA R7 STHOR: ORA A JRETURN Z=1» A=Q IF A=0
O7ER C8 RZ ¥ Z=0y A=—-1 IF A NOT O
O7BC 3EFF MVI Ay OFFH
O7BE R7 ORA A
O7BF C9 RET

F SUBROUTINE BREAK
§ JUMF TO MONITOR ENTRY FPODINT
; WILL NOT JUMP IF ADDRESS IS FFFF HEX.

07C0 21DA0S BREAKT LXI Hr INFDG

07C3 ES FUsSH H fRETURN ADDRESS
0704 2A5A0A LHLI MONLVL FBREAK ARDRESS

07C7 7C MOV ArH FCHECK IF SFECIFIED
07C8B AS ANA L

0709 3C INR A

07CA CACEO7 JZ BRKOO #NONE SPECIFIED
O7Ch E9 FCHL §JMF TO IT

07CE 3A5004 BRKOO! LDA ATTN sRESTORE A

o701 .9 RET FAND GO TD INFIG



o702
0703
Q706
07Ny
07Dk
o7LIC
O710E
O7DF
O7E0
O7E2
07E3
07E4
0O7ES
O7EB
o7E®
07EC
O7EF
07F2
07F 4
07FS
07F8
07F9
07Fa

07FD
0800
0801
0802
0803
0807
080A
o8aon
08O
o811
oBl2
0813
0814
0814
0819
081C
081E
0820
0821

0824
0825
0827
0828
0R2%
082A

2A3204A
ES
244C0A
1410
44
3620
23

4E
3620
23

CS

15
C2DRO7
ES
210000
22320A
213408
04604
4E
CDoo02
23

05
C2F407

CO7005
F5

4F
CRO00?
OE20
CDO002
CD7DOS
AF
CDO002
F1

47

S
OE3F
CDO002
CI700S
E&SF
FES9
C1
CC7604

El
1610
c1
2K
71
2R

§ SUBROUTINE
TRAE NEXT TWO KEYSTROKES T0O SET CONFIGURATION
FROMETS USER TO AVOID CONFUSION.

¥
-
¥

KSETC?

KSETO?

KSET1:

FACCEFT NEW

l.HL.IN
FLSH
LHLED
MVI
MOV
MVI
INX
MOV
MVI
INX
FUSH
DCR
JNZ
FUSH
LXI
SHL.D
LXI
MY
MY
CALL
INX
nCR
JNZ

CaLL
FUSH
MOV
CALL
MVI
CALL
CAaLL
MOV
CALL
FoF
MOV
FUSH
MVI
caLL
CAL.L
ANTI
Cri
FOF
cz

KEETC

CURSAT sSAVE CURSOR

H

MTXAT sNISPLAY ANDRESS

Ity 10H FSAVE TOF LINE

B

My’ $CLEAR SOME ECOIHO SFACE
H

CeM

M'I F

H

R

D FANY MORE LEFT? .
KSETO § YES

H $SAVE LAST ADDRESS

Hy O $SET CURSOR

CURSAT

HsRBETM $MESSAGE
BeKSETN-RGETM ¢ AND LENGTH
CoeM

ECHOCH

H

B

KSET1

FARAMETERS

INFRX § COMMAND

PSW sSAVE FOR LATER
Cré

ECHOCH SsECHO IT

L’ 7 # SFAC OVER

ECHOCH ..
INFIX sGET VALUE -
Cetr

ECHOCH SECHO IT

F#SW FRETRIEVE COMMAND

ByA

B - $SAVE ENTIRITY

Cr7" FVERIFY CORRECT

ECHOCH

INFIOX

SFH s TAKE CARE OF LC

i FYES???

kB SRETRIEVE ARGUMENTS

SETCON DO IT IF OK

sCLEAN UF THE RESULTS

KSET?:

FOF
MUT
FOF
nCX
MOV
ICX

H $RESTORE ADDRESS
Dr10H $ COUNT

B sGET 2 CHARS

H

MsC FANDN RESTORE THEM
H



o82xn
082C
os2n
0830
0831
0834
0835
08346
0834

083A
083k
083E
0B83F
0842
0845
0844
0847

0848
OB4E
0o84C
084F
0852
0853
0856

0857
0858
0B5A
085E
0B5E

08461
0844
0867

0878

70
15
C22708
El
223204
37
ce

93455420 KSETM: DR

CS
Cho301
B7
€47005
JAREQA
B7
C1
co?

213708
04
F25308
22C10A
ce
22BF0A
ce

79
F680
aF
210000
C34B08

2ASA0A

22RB50A
ce

MOV MrB
DCR n FANY LEFT?
JNZ KSET? FKEEFP TRUCKING
FOF H FRESTORE CURSOR
SHLLD CURSAT
5TC fFLAG AS IGNORAEBLE
RET §AND DONE
‘SET~* §$PROMPT
KBETNS @IS Q §END OF FPROMPT
XOFFED: PUSH B ¥ SAVE SACRED
CAL.L INKBS FANY USER ACTION?
ORA A
CNZ INFDX JCHECK IT our
LDA XOFFD fCHECK FLAG
ORA A
FOP B {RESTORE SACRED
RET
§ XkEAREkEkRn R ok sk d R iR Rk
]
) COMTROL CHARACTER PROCESSING ROUTINES
;
JESCAPE CHARACTER PROCESSING
§ TRAF TO ADD FARITY BIT TO NEXT CHARACTER
ESCCHR? I.XI H!ESCTRF ISET UP TRAP
TRFSET! INR B fWHICH ONE?
JP ESCAO F0OUTPUT
SHLD IMULJM FECHO
RET
ESCADY SHLD MUL JMP
RET
FESCAFE TRAF
ESCTRP: MOV ArC $TURN ON FARITY RIT
ORI 80H # ANDN CLEAR CY
MoV Cefd
TRPCLR? 1.XI HreO FRESET TRAF VECTOR
JMP TRFPSET

FLOCK REYBOARD

LCKKE: LHLD MONLVL
SHLD INTRAF
RET

FUNLOCK KEYROARD
UNLRKKE SET
fRETURN HEREIS MESSAGE

FTRAF ATTEMFT TO ACCESS

CLRTRP



08é8B
0846k
0864E
0870
0873
0874
0879

087A
087E
0ggz2
0884
0834
0B8R

088B
088E
088F
0890
0393
0896
0897
0898
0898
08%E

089F
¢8A0
0BA3
0BAG

08A7
0oBAB
08AA
08AC
08AD

08RO

0o8B2
08B3

08B6
08B7
0889
OBEH

217408
22B90A
3E11
J2RBOA
218R08
22B50A
c9

4N4617472
&F782041
4C542D32
3438300D
0A

2ABY0A
7E
23
22B90A
21BBOA
35
co
210000
2Z2B506A
c9

2D
CDbp?02
223204
ce

70
Cs608
E4F8
6F
C3a008

2E00

24
C3A008

7C
€408
E4FB
&7

HEREIS: L.XI
SHLD
MUI
STA
LXI
SHLD
RET

HRISM: DB

HRISN: DS

HERETO: LHLD
MOV
INX
SHLD
LXI
DCR
RNZ

CLRTRP: LXI
SHLID
RET

$ BACKSPACE

BACKSF: DCR

TESTIT? CALL
SHLD
RET

FHORIZONTAL TAEB

HORTAB: MOV
ADI
ANI
MOV
JMP

He HRISHM
HRISF

s MESSAGE ADDRESS
i GOES INFODINTER

ArHRISN-HRISM $COUNTER

HRISC
HyHERETO
INTRAF

"MATROX

0

HRISP
ArM
H

HRISF
HsHRISC
M

He O
INTRAP

L
TSTCUR
CURSAT

Arl
O8H
OFEH
L+A
TESTIY

yHEREIS TRAF

ALT—-2480/ s CRyLF

$MESSAGE POINTER
$GET A CHAR
#SET FOR NEXT

$ COUNTER

FANY LEFT?

$YES

+ COMMON CODE SEGMENT

#BACK ONE
#STAY ON PAGE

SNEXT COL MOD B
$OVER 8
fFAND BACK TO LAST MOD 8

$CARRIAGE RETURN AND LINE FEED
FWARNINGX¥X LINE FEED MUST FOLLOW IMMEDRIATELY

CRLF ¢ MVI
fLINE FEED

LNFEED? INR
JMF

FVERTICAL TAEB

VERTAB! MOV
ALY
ANI
MOV

LsO

H
TESTIT

ArH
OBH
OFBH
HrA

#RESET COLUMN

FDOWN ONE LINE

#NEXT LINE MOD 8



" 08RG C3A008 JMF TESTIT

FFORM FEED
O8EBF 210000 FORMFD: LXI Hr00G0O sUFPFER LEFT
OBC2 222004 SHLD CFiC
oBCYE 223204 SHIL.I CURSAT
08C8 C3F009 JME CLEAR rCLEAR THE SCREEN TOO

sCARRIAGE RETURN

08CER 2E00 CARRET: MVI L.+ 00 sCOLUMN ZERD
08BCD 22320A SHL.I CURSAT
0o8Lno Cv RET

FUFLINE
oBn1 25 UFLINE: DCR H FUP ONE LINE
0BDZ2 C3A008 JMF TESTIT

# FORESFACE
o8DS 2C FORSFC: INR L sNEXT COLUMN
08Dé6 C3A008 JHE TESTIT

fIIRECT CURSOR ADDRESSING
08D% 21DFO08 DCACOM: LXI Hs DCAY
08DC C34BOS8 JMP TRFPSET $FSET TRAF VECTOR

fREAD LINE LESIRED
08DF 21FEQ8 neAaY: LXI H» BCAX
O8E2 CD4BOS CalLL TRFSET
0BES 79 MOV ArC
0BES& D620 sSUI v
OBES FE18 CPI 24D
0BEA NAEF (08 JC STATMF $0K AS IS
OBED 3E00 MVI A0
08BEF ES STATMF?! FPUSH H iSAVE FOR GF ROUTINE
08F0 21C90A LXI Hs TEMF FASSUME OUTPUT MODRE
0BF3 04 INR B
08BF4 F2Fa08 JF nCaY2
08F7 21ER704 LXI Hy TEMFE 3WRONG
08Fa 77 DCAY2: MOV MrA sSTORE IT
O0BFER E1 FOF H
08FC 37 STC F INHIBIT FURTHER FROCESSING
08FI} C9 RET
+READ COLUMN AND SET CURSOR

0BFE 210000 ncax: XTI HyO
0201 Cn4RO8 CalL TRFSET
0904 79 MOV ArC
0903 D620 5UT s
0907 218C0A LX1 HyWIDTH
090A RE CMF M
OP0R DAOFO9 JC ncaxi 0K AS IS
090E 7E MOy ArM
090F 6&F nCaxXts MOy LrA
0910 CD170% CaLL LBATMFE  $GET STORED ARG

0913 47 MY He«éA



0914 22320A SHILI CURSAT
0917 37 STC
0918 C9 RET

ROUTINES LDATMF AND STATMF TO LOAD AND
STORE THE TEMFORARY VARIARLE AS FER ECHO OR QUTFUT.

&
r
x
4

0919 EW LIIATMF S FUSH H ¥ySAVE. H

0%1A 21C%04A LXI He TEMF  §ASSUME UTFUT MODE
0910 G4 INR E

OP1E F22409 JF LoAaTR FG00D ASSUMPTION
0921 21R704 LXI Hy TEMPE

0924 7E LOATF: MOV A M sFETCH IT

0925 E1 FOF H

0926 C9? RET

s INSERT A STRING OF CHARACTERS

0927 212009 FUTSTR? LXI HsFUTSC :SET UF TRAP

092A C34R08 JHF TRFSET

0920 3EIF FUTSC: MVI As’ ‘=1 #VALID CHARACTERT
092F BY CMF e FRUIT IF CONTROL
093¢ 3F CHMC sRETURN FLAG VALUE
0931 DASAQCS JE TRFCLR #END OF INSERT
0934 243204 LHLD CURSAT $GGES HERE

0937 C5 FUSH k §SAVE VITAE

0938 Ch1304 CALL FUTSFC $MAKE ROOM

0938 C1 FOF B

093C AF XRA A FALLOW FURTHER FROCESSING
093K C9 RET

PRELETE THE CHARACTER SFECIFIED BY H»sL

093E ER DECHAR: XCHG FMAKE ROOM IN HL
093F 44 MOV C-D $CHECK LINE FILL
0940 0600 MVI BsO
0942 213404 LXI Hy LINFIL
0945 09 DAL B
0946 7E MoV AriM s NUMBER OF CHARS ON LINE
0947 oOC INR c § FLUS ONE
0948 R9 CHF c $CHAR TO BRE DELETED
0949 I8 RC sNOTHING THERE
094A 35 DCR M fONE LESS NOW
FFIX UF CURSOR FOINTERS
094EF 0603 MVI By CFNUM §COUNTER
074D 212D0A LXI HyCFR1L FLINE FOINTER
0950 7A DECH1: MOV ArD sCHECK LINE
0951 BE CMF M s SAME ONET7
0952 C23D09 JNZ DECH2 iNDy CAN IGNORE
0955 2B DX H s CHECK COLUMN
09546 7B MOV ArE
0957 BE CMF M #TO THE RIGHT?
0958 D25C09 JNC DECH3 # NOy NOT AFFECTEN
095k 35 LCR M sFIX IT UP
095C 23 DECH3?! INX H FBACK TO LINE FOINTER

095D 23 DECHZ: INX H FON TO NEXT



Q95E
095K
0240

0943
0944
0965
0948
0949
0960
094E
0970
0973
0975
Q976
Q977
0974
097R
070
Q970
097k
0981
0982
0983
0984
0987
0988
0989
0986A
098D
098E
098F
0990
0921
0994
0995
0998
0994

099R
099C
099N
02A0
Q943
0944
0%A7
09AnH
O0?AR
09aE
09ER1
OPR4
O9R7
OPREB
O9BR
O9PEC

23
05
C25009

ER

ES
COFA03
E3
3ARCOA
OEOO
FE29
DRA7509
QEBO
aF

21
CDFAQ3
ni

ER

7R

BD
CA809
23

ocC
F28709
23

44

2B

oc
F2BEQY
2k

70

23

on
F27009
23
C37009
3620
ce

Q4
F8
214409
Z2BFOA
Ce
21AEQY
22BF0A
79
C3EF08
210000
22BF0A
Chnieo9
47
C0O74604
37
ce

FFINALLY »

DECHA&

DECHA4

DECH?:

DECHB:

LDECHS @

INX
DCR
JNZ

XCHG
PUSH
CALL
XTHL
L&
MUT
CPI
JNC
MUT
MOV
LCR
CALL
FOF
XCHG
MOV
CMP
Jz
INX
INR
JE
INX
MOV
nex
INR
JP
nCX
MOV
INX
DCR
JP
INX
NP
MUT
RET

H
B
DECHL

FANY LEFT?
s DO IT

DELETE THE CHARACTER

H
MTXAD

WIDTH
CrO
410
DECHS
C+80H
LrA

L.
MTXAD
n

ArE

L
DECHS
H

c
DECH?
H

BeM

H

C
DECHS
H

Me B

H

C
DECH4
H
DECH4
H,I ra

$SET UP FOR MTXAD

FSAVE FOR LATER

sCONVERT TD ADDRESS

§ SAVE AND RETRIEVE

§LAST DN LINE

FHIGH OR LOW RESOLUTION?T
s ASSUME HIGH

¢+ IT IS

FLOW RESOLUTION FLAG
FAODDRESS OF LAST POSITION
s CONVERT TO COL NUM

# ANDL THEN TO ADDRESS
PSTARTING AT

*FINAL ADDRESS
§IONE YET?

FYES

§MOVE A CHAR
CHECK FOR LOW RES

FEVERY OTHER ADDRESS
§GET A CHAR

sBACK UP ONE SFPACE
$CHECK RESOLUTION

PLOW

FSTUFF IT

$SET UF FOR NEXT
§CHECK RESOLUTION
FHIGH

FCLEAR LAST COLUMN

sSET CONFIGURATION SWITCHES

CONSET?

CONS12

CONG2:

INR
RM
ILXT
SHLI
RET
L.X1
SHLD
MOV
JMF
LXI
SHLD
CalL.L
MOV
calLL
8TC
RET

B

HyCONS1
MUL JMF

H» CONS2
MUL..JHF
AryC
STATMF
Hy O
MUL. JMF
L.DATMF
ErA
SETCON

FONLY VALID DN QUTFUT

SSET UP TRAP

$SET NEW TRAF

s SAVE COMMAND
FSAVE AND RETURN
tRESET TRAF

FRETRIEVE COMMAND

FALL DONE



O9BD
0900
09C1
0PL4
QPCH
GPLa
QLY
0?CA

09CR

O9CE

09CF
Q902
oPL3
0ons
o?Dé
oenz
o908
0909
0?DA
oenn

09DE
09DF
09E2

O9ES
OPES
O%ESD

0?EY
09EC
09EF

QPFO0
O9F1
OPF 4
O9F27
O9F9
OPFC
O9FF
0A02

2AACOA
ES
COCFO9
1B
76
B3
C2C409
E1
COCFO9
9

11000C
7E
EEB0
77

18

23

7A

B3
C2D209
ce

AF
J2BEOA
cy

3EB0
32BEOA
ce

210000
223204
ce

CS
21340aA
111800
OEQO
ChO%0A
2A4C0A
11010C
QE20O

BELL (FLASH SCREEN) ROUTINE
BELL? LHLD MTXAT

FUSH H

calL BELLO
BELLK: DCX n FRKILL SOME TIME

MOV AsTl

ORA E

SNZ BELILK

FOF H

CALL EBELLO

RET
BELLO?! LXI Dy 1280%247 FTOTAL OF CHARS
BELL1: MOV ArM

XRI 80H

MOV MrA

1109 4 H

INX H

MOV Ay D

ORA E

JNZ BELL1

RET

s FOREGROUND FOLLOWS

OUTFGR! XRA A
8TA FORBAK
RET

F BACKGROUND FOLLGWS

OUTBAK: MVI A 8OH
85TA FORBAK
RET

FHOME CURSOR

HOMEIT? L.XI H» Q000
SHLD CLURSAT
RET

P SUBROUTINE CLEAR
F

SET ALL DISFLAY FPOSITIONS TO BLANK

’ RESET LINFIL TARLE TO ZERO
; ALL REGISTERS EXCEFT B & € ARE MODIFIEDN.
CLEAR? PFUSH R
LXI Hyl INFIL FRESET LINFIL 18T
LXI Dz 245 sBEYTE COUNT
MVI Cr»00 §STUFF WITH ZEROS
CaLL FILILUF  $SET THEM ALl
LHLD MTXAT sDISFLAY ADBRESS
LXI Dy24D0k128041 FERASE BETWEEN LINES T0O
MUI Cr? FFILL WITH BLANKS



0A04
0AQ?
0A08

0A09
QADA
OAQR
0AOC
0AQD
O0AQE
0All

oAlZ
0Al3
0Als
0Al18
OAlR
0All
0A20
0A21
0AZ23
0A24
0A28
OAZE

oAz
0AZE
onA2C
OA2N
0AZE
0AZF
0A30

CoOP0A
C1
ce

71
23
1B
76
B3
C2090A
ce

04
FAZ2104
OESE
cnocoz
0E30
cnocoz
co
QESE
cnoooz2
OE30
tnoooz
ce

FFFF
FFFF

-
¥
&
]
H
§
’

FILLUFS

ANULL. ¢

ANULE ¢

a
-4
ry
¥
&
4
a
¥
»
¥

s GLORALS

A
¥
&
¥
a
’
&
y
-
¥
&
¥
a
y

CFTRSE:

Cal.L FILLUFP
FOF R
RET

SUBROUTINE FILLUP (C=VALUEs DE=RYTE COUNTs HL=ALDR

SET DE POINTS TO C STARTING AT H
RETURNS WITH A=0» DE=0y HL=NEXT AIDRES
WARNINGXX%X DE = 0 DOES 64K

As Dy E» FLAGSy H & L MODIFIED

MOV M:C §STUFF ONE

INX H s NEXT ADR

nex D $ONE LESS TO DO
MoV AsDl

ORA E

JNZ FILLUF $ANY LEFT?

RET

INR B FECHO OR PRINT 70~
WJM ANULE sECHD IT

MVI Cr 77

CALL OUTCHR

MVI Cr70’

cAaLL OUTCHR

RET

MVI Cr’7!

CALL ECHOCH

MVI Cr’0O’

CALL ECHDCH

RET

ROROR B NORAOKOR KKK R0K 3K KKK R i K R SOR A OSOK 50X RO sk kR ok

VARIABLES AND SWITCHES

KR AROKKAOK K AR KK A K AR AOKR KR AR OR KKK K ORIk sk sk BOKeX

CHARACTER POINTERS

THESE FOINTERS ARE MAINTAINED TO ALWAYS FOINT
TO THE SAME CHARACTER. IF THE CHARACTER
AT THAT FOSITION IS DELETED OR OVERWRITTTEN
THEY FOINT TO ITS REFLACEMENT. IF THE CHARACT
IS MOVED OFF THE SCREENs ONE OF ITS COORDINATE
WIll. BE SET TO -1,

D OFFFFH tCF1 IS XMIT FOINTER
L OFFFFH +CF2 IS END FOINTER
CFric EQu CFTRS $INIT TO OFF SCREEN
CFR1L EQu CPiC+1

P20 EQu CPTRS+2

CRai EQu CP2C+1

ns CPNUMXZ - 4 $EXThAR



0A32

0A33
0A32

0A34

0A4C

CA4E
0AAF
0AS0
0A51
0AG2

0AG3

0AL4

0ASS
0AS6
0AG7
0AGE
0ASY

0ADA

0ASC

0000

QOEOD

00

02

03

13

i1

FF

FF

DF

00

1E

04

00

0000

00

s THE CURRENT CURSOR POSITION

?

CURSAT?

»
§
¥
&
’

LINFIL?

NOTE }

nu

CURSL.
CURSC

(I.E.

0000H

EQU
EQU

MAY DRIFT FAST EDGES

§START AT UFFER LEFT

CURSAT+1 iLINE NUMBER
CURSAT+0 §COLUMN NUMBER

TABLE OF RIGHTMOST COLUMN IN EACH LINE CONTAINING EXPLI
NOT BLANK FROM CLEAR TYPE FUNCTION)

INDEXEI' BY LINE NUMBER

ns

24D

s BASE ADDRESS OF THE 4K MEMORY SFACE USED BY THE 2480

MTXAT?

s INFUT CONTROL SWITCHES

XOFFQe
SETC?
ATTNS
XOFF:
XON:

UCLOCKS

FRUX:

CURSOR?
FIXUF:
ESCAFE?
BLKEND?
FLASH:

MONLVL ¢

LDONE?

1LY

ne

DR

nEe

|

DR
DR

DE

DE

DE

DE

I'B

DH

W

LR

OEOOOH

ROk AR RRNOR KRR R ROR KKK

0

8STX

ETX

nc3

nC1
OFFH

OFFH

§INHIRIT OUTCHR OUTFUT IF -1
$CONFIGURATION CHANGE CHARACTER
# BREAK CHARACTER

F INFUT CHAR TO STOP OUTPUT

$§ INFUT CHAR TO RESUME OQUTFUT

i—1! NORMAL
§DFHEX: CONVERT LC TO UC ON INFU

$00¢ HALF DUFLEX
#~1% FULL DUPLEX
#i-2! BLOCK MODE

’-"+PARDN $CHAR TO USE FOR CURSOR

0

ESC

EOT

0000H

-1 IF PREVIDUS CHAR WAS ESCFE C
# INFUT ESCAFPE CHARATER

# INFUT RLOCK TERMINATE CHARACTER
$COUNTER FOR TIMING CURSDR FLASH

FMONITOR TRAP ADDRESS
§ DISABLED IF 0000

$0 = NOT YET



OASDN

OASE
0As0

CAsl

0AR3
0ARS
OAR7

OABE
0ARBRY

QARC

OARD

QARE

OAEBF

0AC1

0AC3

0AC4H

0ACS

0ACS

00

4104

00

nioA
Q000

aF

00

0000

000G

18

01

00

BOONE: DR
LEFTR: DU
LBONT: D

LINBUF? OS
ECONAT: IiW
INTRAF? DW

TEMFE: DS

HRISC
HRISP

L INEUF

Q

LINSIZ42

CONTAER

0000H

]

EQU
EQU

i—1=LINE AVAILABLE

0 = BLOCK BEING FILLED
INON-ZERQO = RBILOCK COMPLETE

fLINE BUFFER FOINTER

$LLINE BUFFER FILL COUNT
iLINE BUFFER

sECHO CONTROL TaARLE TO USE

§ INFUT TRAF VECTOR

s TEMFORARY VARIABLE SPACE

TEMFE+4
TEMFE+2

7 30KK R0k ekl iRk kiR skokoRZoloR ROk ORIOR R ORIk KRk

r
WIDTH: DR

GREEK: DR

FORBAK: DR

MULJMF: DU

IMULIMI D

QUTFUT SWITCHES

401

SFH

0000H

FCOLUMNS PER LINE

sFFS NORMAL
£3F IL.C DISPLAYS AS UFPPER CASE
s1F! LC LDISPLAYED AS GREEK

003 NORMAL
F80: INVERSE VIRIO

#0000¢ NORMAL.
FALDR: ADDRESS OF ROUTINE TO CAL
§ BEFORE OUTFUTING.

s SAME AS MULJMP EXCEFPT FOR ECHO

THE FOLLOWING 4 PARAMETERS DETERMINE DISFLAY ACTION
# WHEN THE CURSOR IS MOVED OFF SCREEN

OFFTOF: DR

OFFEBDT! DR

OFFLFT: DE

OFFRT: DE

240

SCROLL DOWN
WRAFAROUND TO ROTTOM

NEr B>
£

5=
LT T

WRAFAROUND TO TOF LINE
SCROLL UP

- 44

“r W
J
bt

OVERWRITE 1ST CHAR ON LINE
OTH: WRAFAROUND TO ENIN OF SAM
~WIDTH! BACK UF TO PREVIOUS LI

LTI PR
Lol -

bomd fmt

"

0! START NEXT LINE
13 WRAF AROUND TO SAME LINE

WIDTH: OVERWRITE LAST CHAR ON L

e W



0AC7 D104

0AC?

OACE Obh
QACF BOOH

0AD1 OI
0AL2 CEOS
0AD4 0A
0ADS B208
0AL? 09
0AL8 A708
0ADA BC
OALE BFOS8
OALL 08
OALE 9F08
OAEQ BE
OAEL E608
OAE3 1R
OAE4 4808
0AES 07
OAE7 EDOY
0AES 02
0AEA 9ROY
OAEC OB
OAEDl [1108
OAEF OC
0AFO D508
OAF2 EI
OAF3 D908
0AFS 9F
OAF6 DEOY
0AF8 99
0AF9 E309
OAFE 1A
0AFC FO09
OAFE 1E
OAFF E909
0BO1 05
ORO2 6808
0B04 16
OROS 1304
ORO7 18
0BO8 3E09
OEOA 17

CONAT: T CONTAR OUTFUT CONTROL CHAR TABLE
TEMF? ns 5 F TEMFORARY VARIABRLE STORAGE
s TARLE CONTAR
§ CONTROIL. CHARACTER FUNCTIONS
# FORMAT IS SETS OF THREE BYTES
’ BYTE N = CHARACTER TO RECOGNIZE
y BYTE N+1 = L.OW BYTE OF ADDRESS
’ BYTE N+2 = HIGH BYTE OF ADDRESS
¥ AIDRESS IS OF THE ROUTINE TO CALL TO EXECUTE
§ THE REQUIRED FUNCTION.
¥ LAST ENTRY MUST BE NULL (QOHEX).
CONELK? DE Ckr FSFECIAL ECHO FOR RBLOCK
oW CRLF i  MODE
CONTAB: DB CR f CARRTAGE RETURN
LW CARRET
DE LF sLINE FEED
nuw LNFEETD
1)) HT FHORIZONTAL TAZ
nW HORTAE
DE FF+FARON sFORM FEED
117 FORMFD
DR RS FBACK SPACE
J BACKSF
DE VTHFARON FVERTICAL TAE
LY VERTAE
DE ESC FESCAFPE
Dl ESCCHR
DE BEL FBELL DING
D RELL # FLASHER
IR 8STX $SET CONFIG SWITCHES
nuw CONSET
B UT , s UFLINE
DU UFLINE
DE FF § FORESFACE
W FORSFC
Ik *='+PARON FDIRECT CURSOR ADDRESSIN
D DCACOM
1) 2 US+FPARDN $ FORGROUND FOLLOWS
W OUTFOR
DB EM+FPARDON s BACKGROUND FOLLOWS
Du CUTBAK
DR XUR §CLEAR SCREEN
DW CLEAR
DE RS fHOME CURSOR
nu HOMEIT _
DR ENQ fHERE IS MESAGE
Du HEREIS
1} SYN # INSERT CHARACTER
ny FUTSPC
DR CAN sDELETE CHARACTER
W DECHAR
DE ETR # INSERT LINE



OHOE
OROD
OBROE
OB10O
OR11
OEB13
OB14
OR16
OR17

0E19
OB1A

OB1C
OR1D
OB1F
OBR20
ORZ22
OB23
ORZ2S
OR26

0000
0001
0002
0003
0004
0005
0004
0007
0008
0009
0004
OO0OH
aooc
0000
000E
000F
0010
0011
0012
0013
0014
0015
0016

BF03
15
4503
OF
6108
OE
2808
()
2709

0Q
1204

on
CROB
oA
B208
09

A708
Q0

1204

DE

e

DE

DE

FEND OF LIST MUST BE NUL -

e

Du SCRLDN
NAR sOELETE LINE
nw DELINE
S1 §LOCK KEYEROARD
D l.CKKE
80 FUNLOCK KEYBOARD
nw UNLKKE
‘I/+FARON §STRING INSERT
117 FUTSTR

R
NUL. s NULL
W ANULL.

§
$CONTAR FOR HALF DUFRLEX ECHOING

¥

HOCONS IR CR i CARRIAGE RETURN
nwW CARRET
ne L.+ $LINE FEED
W LNFEED
LR HT sHOR TAB
Y] HORTAE
ng NUL
D ANULL
# KoKk koK K ok ok ok K K HOR A OK KKK KR K AOK KKK R KKK OKOK ORI R RORK R KKk
¥
5 CONTROL CHARACTER DEFINITIONS
?
§ 2K 528 KO0k K K koK ok kK R K KRR K R R AR RO K R R K Rk OR R IOR KKK R KK
NUL EQU O0H s NULL
SOH EQU O1H P Th
STX EQu 02H H
ETX ERU 03H ¥
EOT EQU 04H i
ENGQ EQu 05H y
ACK EQU O6H ]
REL EQU O7H i
BS EQU O8H sBACK SFPACE
HT EQU O%H $HORIZONTAL TAB
ILF EQU 0AH $ILINE FEED
vT EQu QEH FVERTICAL TAR
FF EQU OCH sFORM FEED
CR EqQu ODH s CARRIAGE RE
80 EQU OEH
SI EQU OFH
DLE EQU 10H
nci EQU 11H
ne2 EQu i2H
nc3 EQU 13H
nca EQU 14H
NAK EQU 15H
SYN EQU 1&H



0017
0018
0019
001A
001R
001C
001D
001E
001F
007F

0080
Q040
€020
001F

0000

ETR EQU 17H
CAN EQU 18H
EM EQU 19H
XUR EQU 1AH i™X (SUR)
ESC EQU 1EH
FS EQU 1CH
GS EQU 1DH
RS EQU 1EH
us EQU 1FH
DEL EQU 7FH
T ettt —
;
; BIT DEFINITIONS
;
PR RO KOOOKKR KL
FARON  EQU 80H sPARITY BIT L]
ALFHA  EGU 40H $ALPHA CHARACTER BIT
LC EQU 20H $LOWERCASE = LC + ALPHA
CTRL EQU 1FH 57X’ AND CTRL = "X
END



